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Healthy school meals offer numerous benefits for elementary school students, but 
low produce intake and high rates of waste prevent students from experiencing these 
benefits. This research aimed to create a mindful and sustainable eating intervention to 
encourage reduced waste and increased produce intake during lunch. The study was 
conducted using a mixed-methods triangulation approach for formative research, creation 
of a behavioral model to design a theory based intervention, and pilot test of the resulting 
program using a quasi-experimental controlled design.  
Formative findings, gathered from 50 3rd-5th grade focus group participants, 15 in-
depth interviews with school staff, and 9 cafeteria observations supported the use of 
social cognitive theory (SCT) to explain eating behaviors and emphasized the importance 
of involving student leaders and creating environmental reinforcements. Pilot 
 
intervention approaches included delivery of an education curriculum, dissemination of 
messages by student leaders, cafeteria environment changes, and creation of a food 
recovery program. Measurements included observation of kindergarten – 5th grade 
lunches at baseline and follow-up (n = 162) to estimate foods selected, consumed, and 
wasted, survey of 3rd – 5th grade students at baseline and follow-up (n = 169) to measure 
psychosocial changes related to mindful and sustainable eating, and periodic food waste 
audits (n = 8) to monitor school-level plate waste.  
Baseline results showed students consumed only 36-42% of vegetables selected 
and 64-67% of fruit selected. At follow-up, intervention students selected more produce 
than controls (1.09 vs. 0.64 servings of vegetables; 1.32 vs. 1.06 servings of fruit). 
Similarly, they consumed more produce (0.51 vs. 0.33 servings of vegetables; 0.94 vs. 
0.70 servings of fruit) than controls. Intervention students trended toward reduced 
vegetable waste while maintaining selection, whereas controls decreased selection 
substantially. Intervention students experienced significant increase in self-efficacy to 
base lunch choices on body cues. Higher produce consumption and lower waste were 
predicted by improved intentions to eat healthfully.  
Overall, the program successfully improved intake and trends indicate potential to 
reduce waste. Findings support expansion of the program, with potential to improve 
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CHAPTER 1: INTRODUCTION 
 
1.1 Problem Statement & Rationale 
While meals served through the National School Lunch Program (NSLP) aim to 
improve nutritional status and reduce food insecurity among the nation’s schoolchildren, 
rates of plate waste in these programs is estimated to be as high as 31% of foods served, 
with the highest rates of waste seen among vegetables and fruit. High waste of healthy 
foods, an extensive body of literature that documents low acceptance of these foods 
among children, and high burden from diseases that are related to poor diet show a need 
to improve intake among school children to improve their health and decrease risk of 
negative health outcomes.  
Simultaneously, food waste, including the portion that is a direct result of eating 
behaviors (i.e. plate waste), poses an important environmental and economic threat. Food 
production comprises a substantial portion of the United States (US) and global 
economies and is highly resource intensive. Nearly one third of all edible food is wasted 
globally, resulting in overburdening of landfills, unnecessary use of finite resources, and 
excessive production of greenhouse gases. As NSLP serves 30 million children daily, 
habits observed in school meals mimic those of the general population and targeting 
waste reduction efforts at school meal programs would have far-reaching benefits. 
This research presents the findings of a study that aims to address goals of 
improving dietary intake of school children and reducing plate waste produced in NSLP. 
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This study examined the appropriateness of approaches that emphasize the development 
of mindful and sustainable behaviors among elementary school children during a 
formative study. Based on those findings, the researcher designed a school-based 
nutrition promotion program built from SCT, and evaluated the impact of this program in 
increasing intake of fresh produce and reducing plate waste generated by elementary 
school students during lunch. 
 
1.2 Research Objectives 
 The overall objective of this study was to reduce plate waste and increase fruit 
and vegetable intake among elementary school students participating in NSLP meals. In 
order to achieve this objective, the study had three primary aims: 
 
1) To conduct formative research to examine key determinants of plate waste and identify 
opportunities for nutrition promotion and education in elementary school settings 
 The purpose of the first aim was to more fully understand the psychosocial factors 
that underlie plate waste behaviors, student interest and knowledge about related topics, 
and logistical considerations when implementing a nutrition promotion program in 
elementary school settings. This was addressed through a variety of formative activities, 
including focus groups with students, interviews with school staff, and cafeteria 
observations. Specifically, previous research pointed to an opportunity to incorporate 
mindful eating, emphasize environmental sustainability, and utilize student leaders. These 
strategies and the general appropriateness of the SCT were examined to develop a 
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behavioral model to explain mindful and sustainable eating behaviors of elementary 
school students that would serve as the basis for the nutrition promotion intervention.  
 
2) To design a school-based nutrition promotion program rooted in SCT that targets the 
behavioral model to explain mindful and sustainable eating behaviors of elementary 
school students  
 Formative findings and the resulting behavioral model were used to design a 
multicomponent, theoretically based intervention to target identified constructs leading to 
mindful and sustainable eating behaviors. The program utilized evidence-based strategies 
and selected components from previously tested curricula developed by accomplished 
educators experienced in the fields of mindfulness and the food system to create a pilot 
program that targets personal, behavioral, and environmental constructs related to 
elementary school student eating behaviors.  
 
3) To evaluate the efficacy of the program in increasing fruit and vegetable intake and 
reducing plate waste among elementary school students who participate in NSLP 
 A pilot intervention, called Farm to Tray, Tray to Farm (FTTF) was developed 
with primary goals to reduce plate waste and increase fruit and vegetable intake at lunch 
by encouraging elementary school children to develop mindful and sustainable eating 
behaviors. The program utilized a 16-week education and skill-based curriculum for 
student leaders, dissemination activities planned and implemented by those same student 
leaders, changes to the cafeteria environment, and creation of a food recovery program in 
the cafeteria to achieve this aim. Key outcomes in the study, measured among elementary 
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school students, were produce and energy content of foods selected, consumed, and 
wasted at lunch and changes in psychosocial constructs related to mindful and sustainable 
eating behaviors.  
 
1.3 Project Overview 
 The research in this dissertation describes work to design, implement, and 
evaluate a nutrition promotion program that aimed to reduce plate waste and increase 
fruit and vegetable intake among elementary school students at lunch. The formative 
study identified important psychosocial constructs that are related to student eating 
behaviors and results supported the use of mindfulness- and sustainability-focused 
strategies oriented around SCT to encourage students to develop skills and behaviors that 
enable them to consume more fruits and vegetables and create less waste at lunch.  
Following the formative study, the FTTF program was implemented in two 
Maryland elementary schools (one as the intervention site and the second as a control) 
using a quasi-experimental controlled design and four main approaches: delivery of an 
education curriculum, dissemination of study messages by student leaders, cafeteria 
environment changes, and food recovery. Outcomes were measured at baseline and 
follow-up, and evaluated changes among students in the amount of produce they selected, 
consumed, and wasted at lunch and psychosocial factors related to mindful and 
sustainable eating. 
Specifically, the program utilized the efforts of a group of student leaders as a key 
strategy; these students directly received a 16-week education program and were 
responsible for creating and delivering methods to disseminate messages to their school. 
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Combined with other strategies, including the creation of a food recovery program (that 
diverted unopened items from the trash and offered a mechanism to address food 
insecurity in their community) and cafeteria-based strategies (to highlight daily produce 
choices, emphasize students’ autonomy in selecting their food, educate students on the 
environmental implications of waste, and engage them in the program), FTTF was a 
multicomponent intervention that intended to empower students to make healthier, more 
responsible decisions. 
Results of the pilot implementation of FTTF were largely encouraging. Students 
who received the intervention had increased selection and consumption of fruit and had 
positive trends with respect to vegetable intake and plate waste patterns. Similarly, 
several positive changes in self-efficacy to eat mindfully and identified relationships 
between intentions and produce consumption and waste were noted. Further, the 






CHAPTER 2: LITERATURE REVIEW 
 
2.1 USDA School Meals Goals and Objectives 
The overarching goal of the National School Lunch Program (NSLP) is to provide 
students with access to balanced meals, at free or reduced price for low-income 
populations.1–3 Over 30 million students are served daily through NSLP,3 providing an 
efficient venue where a large proportion of the nation’s school children can be reached by 
interventions intended to complement the United States Department of Agriculture’s 
(USDA) services. There are numerous benefits associated with school meals in addition 
to the actual nutrients consumed by students. School meals support healthful physical, 
emotional, and educational development, along with the overall well-being of students.4–6 
Additionally, school nutrition programs provide a supportive venue for students to 
develop healthy eating habits; such habits developed in childhood tend to follow 
individuals into adulthood and may support health throughout the lifespan.7 When the 
nutritional content of school meals are compared to home prepared lunches, it appears 
that students who participate in NSLP have higher diet quality than non-participants, both 
when only their lunches and when their entire intake over a 24-hour period were 
compared.3 Nevertheless, it has been routinely observed that fruits, vegetables, and other 
nutrient dense foods are among those wasted most often; because of this waste pattern, 
many important micronutrients that are served to children go uneaten. High rates of plate 
waste in school nutrition programs threatens the ability of school meals to achieve 
important child nutrition goals and support the healthy development of children.  
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2.1.1 Current Approaches to Support Improved Nutrition in USDA School Meals 
New standards introduced in 2010 through the Healthy, Hunger-Free Kids Act 
(HHFK) and implemented in schools in 2012 focused on aligning school meals with the 
2010 Dietary Guidelines for Americans (DGA).1–3 The new meal standards dramatically 
improved the nutritional content of school meals, by emphasizing increased consumption 
of fruits, vegetables, whole grains, and low-fat dairy; limiting sodium; creating age-
specific serving sizes; and introducing nutrition standards for competitive and a la carte 
foods.1,3  
Other strategies adopted by the USDA to promote healthy eating in NSLP include 
offering support for schools to incorporate Smarter Lunchrooms (SL) techniques. 
Specifically through programs such as Team Nutrition grants, the HealthierUS Schools 
Challenge, and Team up for Success, the USDA provided funding, certifications, and 
training for school food service programs to incorporate strategies to create a cafeteria 
environment that encourages healthy eating.8,9 The SL movement has resulted in a set of 
research-based recommendations that encourage students to make healthier choices, often 
by altering the cafeteria environment to make healthy foods more available and through 
marketing techniques that nudge students to selecting and consuming those foods.10–12 
Implementing SL techniques in schools has been shown to promote the selection and 
consumption of fruits and vegetables, improve student satisfaction, and increase 
participation with NSLP.10,11,13,14 
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2.1.2 Current Approaches to Food Waste Reduction in USDA School Meals 
 The USDA has incorporated several strategies into school meals policies that 
increase flexibility and encourage the reduction of waste. Offer Versus Serve (OVS), a 
provision that is mandatory in high schools and optional in elementary and middle 
schools, is a practice where students select at least 3 of 5 food group components offered, 
one of which must be a fruit or vegetable, when purchasing a reimbursable meal.2 Use of 
OVS is associated with reduced plate waste in schools,3 and it is logical to consider that 
some of the observed reduction in waste is an outcome of not requiring students to take 
foods that they do not want to eat. Additional research supports the idea that increasing 
students’ autonomy in their food selection and offering more choices can increase their 
acceptance of foods served at school as a result.15 
 Updated nutrition standards encourage schools to use a food-based approach to 
menu planning rather than a nutrient standard-based approach, where menus were 
planned based on the actual foods and food groups served instead of on overall nutrient 
content.2 Proponents of a food-based approach suggest that it simplifies menu planning 
and increases opportunities for school food service programs to incorporate healthy foods 
that are acceptable by students;2 such flexibility in menu planning is a helpful strategy for 
schools to plan menus that minimize waste.15 New standards also created age-based 
nutrition goals, resulting in meal patterns that are consistent with the DGA and better 
enables programs to match their student population’s needs.2,15   
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2.2 Food System Overview 
 The food system is a series of activities that transform raw resources into 
consumable food; such activities occur within a complex system of societal and 
biological influences.16,17 Steps in the food system can be thought of as linear and 
include: production, processing, distribution, acquisition, preparation, and consumption.17 
To underscore its linkage with public health, some researchers discuss additional steps in 
the process – digestion, transportation, and utilization of nutrients – and thereby broaden 
the system to consider the transformation of raw materials to health outcomes.16,18 
 Natural and human resources (including land, water, energy, labor, and money) 
are used throughout each step of the system.17 Depletion of these finite resources, all of 
which are related to the food people eat and how that food is produced, impact health, 
social/cultural, political, agricultural, and economic systems, among others.17 
Fundamentally, as explained by Sobal, et al.,16 “a scarcity of inputs can limit the ability 
of the system to function.” 
 For these reasons, researchers argue for the need to promote sustainability of the 
food system and to consider the food system as inseparably linked to public health. 
Sustainable food systems are those that provide healthy food that is sufficient to meet 
needs in ways that are affordable, humane, and just without causing harm to the 
environment.17 Emphasizing the synergy between food systems and public health can 
lead to an integrated healthy and sustainable system of food production, which is 
necessary to address fundamental causes leading to public health concerns.18 Because of 
the complexity of the system and the interrelatedness of various components, solutions 
that address food system or health problems must be multifactorial and far reaching in 
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response.18 Food waste is one such problem, with complex causes that necessitate 
similarly complex solutions. 
 
2.3 Food Waste Overview 
The term ‘food loss’ is typically used to describe waste that occurs in early stages 
of the supply chain (i.e. in harvesting or production), while the broader term ‘food waste’ 
frequently applies to any food item that is fit for consumption but is discarded. 
Throughout this document, the term ‘food waste’ will be used to describe any edible food 
item that is not consumed, and the level of loss (i.e. consumer, retail, manufacturing, etc.) 
will be specified as appropriate. ‘Plate waste’ is used to describe edible food served to a 
consumer that they directly discard. 
The estimated amount of edible food wasted is staggering. In the US, food waste 
is estimated to be 31% of the available food supply (133 billion pounds per year), 
representing approximately 1250-1400 kcal/person/day or $162-$198 billion 
annually.19,20 Levels of food waste in the US have more than doubled since 1974, now 
equivalent to more than 300 million barrels of oil annually used in production.21 It is 
hypothesized that food waste has increased as a result of increases in marketing and food 
availability.21 Most food lost or wasted in the US occurs at retail and consumer levels, 
with meat, vegetables, fruit, and dairy representing the most frequently wasted food 
groups.19,22 Calorie estimates of food waste alone may obscure the magnitude and impact 
of waste arising from nutrient-dense foods; because these are the foods wasted most 
often, food waste poses a threat to the nutritional status of individuals that is not 
sufficiently characterized by the available per capita calorie estimates.23 The issues 
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surrounding food waste have important implications at both environmental and individual 
levels, and the impact varies based on setting. Fundamentally, researchers have stated 
that reducing food waste may improve food security, nutrition, budgets, environment, and 
public health.22 
 
2.3.1 Environmental Implications of Food Waste  
Food waste contributes to greenhouse gas emissions and lost resources, 
contributing to climate change, and threatening global food security,20,24 and there is 
growing interest in studying it for several key reasons. Food waste represents a loss of 
financial, natural, and labor resources and comprises nearly 14% of solid waste sent to 
landfills.19 The need to increase production for food that will ultimately be discarded has 
a negative impact on the environment by increasing pressures on water, land, and natural 
resources; examples include increased greenhouse gas emissions from cattle production, 
air pollution from transporting food, soil erosion and depletion due to growing practices, 
and methane production from landfill overburden.19 Finally, it is fundamentally important 
that the planet has capacity to produce enough food to feed a growing population 
(estimated to exceed 9.3 billion by 2050).25 If waste levels remain unchanged, this 
increase in population will necessitate a 70% increase in global food production, a level 
which may be impossible given the finite nature of natural resources and depletion of 
arable land.19 Conversely, it is estimated that a 50% reduction in food waste in developed 
regions would decrease the number of undernourished people in the developing world by 
63 million.26  
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Based on the important environmental and social impact of food waste, the 
Environmental Protection Agency (EPA) and USDA have set a goal to reduce food waste 
in the United States by 50% by 2030.27 Waste reduction efforts can be categorized as 
focusing on preventing food waste primarily, recovering and redistributing excess food, 
and recycling excess food (by feeding animals, composting, or using food for industrial 
purposes).28 An environmental and economic analysis of possible strategies to reduce 
waste indicates that, although efforts in all categories are important, prevention and 
recovery are more efficient than recycling.28  
 
2.3.2 Implications of Food Waste at the Individual Level 
Food waste has dramatic nutritional and financial implications at the individual 
level. Wasted food is estimated to comprise at least 9.2% of household food spending, 
which is a significant contribution, particularly for food insecure households.22 
Furthermore, although it is not known if food insecure households’ per capita rate of food 
waste is higher or lower than the general population, overall food waste drives up food 
prices and disproportionately affects those with lower incomes.19,22 Other researchers 
estimate that the average US family discards approximately $1,600 of edible food per 
year; savings of even a portion of that amount as a result of food waste reduction within 
the home could be extremely helpful in allowing those with limited resources to purchase 
foods that result in higher diet quality overall.20 Additionally, there is a gap between 
requests for emergency food assistance and funding available to supply such programs; if 
a portion of foods that would otherwise be wasted were recovered and donated, they 
could help meet the nutritional needs of some of the most vulnerable Americans.29  
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Overall, it is estimated that the US population wastes 1,250-1,400 calories per day 
per person at the retail (460 calories) and consumer (789 calories) levels; the largest 
caloric contributors to these estimates are fats and oils, grains, and 
sugars/sweeteners.19,20,23 By weight, the largest contributors to food waste are fruits and 
vegetables and this loss undoubtedly has negative dietary consequences.22 Nutrient 
analysis estimates show that daily food waste at consumer and retail levels includes 5.9 g 
fiber, 1.7 μg Vitamin D, 286 g Calcium, and 880 g potassium; these nutrients are all 
among the “nutrients of public health concern” identified in the DGA.23 The same study 
further estimated that the daily amount of edible food sent to landfills is enough to meet 
the calorie needs of 84% of the US population.23 Interventions that successfully reduce 
waste of the most commonly discarded foods have the potential to dramatically improve 
the dietary intake of Americans, while simultaneously making available enough food to 
provide for those who are food insecure. Targeting consumer behaviors is a strategy that 
may also be an efficient way to effect change throughout the supply chain,28 as changes 
in consumer behaviors could have upstream influence on previous steps; for example, 
retailers could be encouraged to take steps to mitigate waste in grocery stores as a 
response to increased customer awareness.  
Consumers often cite expiration as a primary reason for food wastage, but it is 
known that lack of temperature control and cross-contamination are much larger drivers 
of food-borne illnesses than age of foods; this finding indicates that providing education 
on safe food handling and recognizing the signs of spoilage may be an effective strategy 
for reducing waste.22 A barrier to food donation or recovery is concern over liability; for 
this reason, legal protections have been enacted where food donors cannot be held liable 
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as long as they have not acted with negligence or intentional misconduct.30 While not all 
foods are suitable for donation, sealed items and produce with unpierced skin represent 
viable options with reasonable assurances of food safety.29 
 
2.3.3 Estimates and Impact of Food Waste in Schools 
While overall estimates of the magnitude and consequences of food waste are 
based on general population estimates, it is logical that the habits of a school-aged 
population and the resulting impact will differ in some ways from adults. Furthermore, as 
roughly 32 million students are served daily through school meals, waste behaviors in 
schools represent a large proportion of the habits of the total population.31 In addition, 
school food programs are relied upon most heavily by low-income students, meaning that 
waste behaviors in schools may disproportionately affect the intake of those who are 
most vulnerable.32  While NSLP regulations dictate that school meals provide adequate 
nutrition to support the health, growth, and learning of children, available data on actual 
nutrient consumption of children after adjusting for waste are somewhat limited. 
Additionally, it appears that participation in NSLP is correlated with lower consumption 
of empty calories at home, but it is not known if plate waste behaviors are an additional 
predictor of home intake.7 For these reasons, it is necessary to examine the food waste 
practices that are specific to a school-aged population. 
Overall, studies estimate levels of plate waste in US school meals at 12-43% of 
food served, depending on the student age and setting where data were gathered.3,15,33,34  
A recent, nationally-representative study of plate waste in NSLP showed rates as 31% of 
vegetables, 29% of milk, 26% of fruit and fruit juice, and 23% of grains served.3 These 
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findings are in line with other estimates that show most waste resulting from vegetables, 
fruit, entrees, and milk.33,34 Studies that evaluated the acceptability of new NSLP 
standards in 2010 found that students are consuming lower than recommended amounts 
of vitamin A, vitamin C, and iron and fewer than 85% of students are meeting the 
nutritional standards.31,35,36 When the nutritional content of plate waste was examined, it 
appeared that students waste 21% of calories and at least 25% of key micronutrients, such 
as vitamin A, vitamin C, vitamin D, calcium, and potassium, that are served to them.3 
Rates of plate waste tend to be higher for elementary school students than for older 
students and higher when students have earlier lunch periods.3 
A review of studies on plate waste in school nutrition programs estimated that 
wasted food represents an economic loss of approximately $600 million annually.15 
Similarly, a study by Cohen et al. examined nutrient losses and economic costs associated 
with school meal waste in middle schools.32 The researchers calculated the costs 
associated with food waste and concluded that the equivalent of 26.1% of the total food 
budget was discarded by middle school students annually at lunch.32  Food and labor each 
account for approximately 45% of a school nutrition program’s costs.3 Because both of 
these budgetary components are proportional to the amount of food served, it stands to 
reason that reducing plate waste, and in turn reducing the amount of excess food 
prepared, would result in a substantial savings to school food service operations. 
 
2.3.4 Hypothesized Driving and Moderating Factors Affecting Food Waste 
Recent studies have sought to assess reasons for food waste and motivating 
factors that may help reduce waste. In the general population, motivators to reduce waste 
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were to save money and to set an example for children. Environmental concerns were 
ranked last, indicating that there may be limited recognition of the environmental impact 
of food waste.22 Importantly, the authors identified a gap between consumer perception of 
behavior and actual actions.22 A qualitative study conducted in the United Kingdom (UK) 
sought to assess motivations and barriers to minimizing food waste through the use of 
semi-structured interviews.37 The researchers highlighted a disconnect between 
recognition of societal and individual responsibility related to food waste; while 
respondents believed that the magnitude of food waste is a problem in the population, 
they downplayed how their personal food waste-related habits contributed to the 
identified problem.37 Based on these findings, interventions should emphasize that 
reducing food waste has a moral basis and address issues such as denial of 
responsibility.37 
Most research specific to a school-aged population cites student receptivity, low 
hunger levels at meal time, food preferences, limited time to eat, and meal palatability as 
primary drivers of plate waste.15,31,32,34,36 Limited variety and choices available to 
students, like those available to students through the use of OVS or self-serve areas like 
salad bars, are also discussed as possible causes.3,15,38 While these studies outline 
reasonable determinants of plate waste, most were primarily focused on documenting 
estimates of waste. Conversely, relatively little work has been done to empirically 
identify causes of plate waste in school settings. 
One qualitative study was identified that sought to understand the underlying 
drivers of food waste in school meals through the use of focus groups and in-depth 
interviews of students, parents, teachers, cafeteria managers, and principals.24 They 
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attributed food waste to three general factors: food-related (e.g. storage/inventory/food 
safety issues related to perishability and accessibility issues related to the time 
requirements or difficulty of consuming certainly foods, like oranges), child-related 
(specifically taste preferences and satiation), and program-related (i.e. insufficient time to 
eat, food service policies such as not utilizing OVS, and lack of coordination between 
administration and cafeteria staff regarding variations in attendance.)24  
Zhao et al38 conducted an interview-based study to understand barriers and 
motivating factors to plate waste reduction, from the perspective of adolescent students 
who participate with NSLP. In their analysis, poor food quality, foodservice policies (for 
example, not offering choice in food selection, not having enough time to eat, and not 
allowing leftover food to be saved or shared), low hunger, and social influences like peer 
distractions were commonly reported by students as barriers that would prevent them 
from reducing the amount of waste they produce.38 Enabling more autonomy in selection, 
increasing the quality and variety of foods served, and allowing students to save or share 
food were cited by students as changes that would motivate them to minimize plate 
waste.38 When asked about their perspectives about plate waste, students provided a 
variety of positive and negative opinions, though most of those quoted expressed 
ambivalence.38 Based on these findings, it appears that students place little importance on 
the issue of food waste. No information was provided about any previous education that 
students may have received that would have informed them about the nutritional and 
environmental outcomes of plate waste, but based on their non-committal answers, it is 
reasonable to believe that, in general, school aged children have relatively little 
understanding about the issues related to plate waste or food waste in general. 
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Further examination of child-related issues is necessary to better understand 
factors related to plate waste produced by students who eat school meals. In addition to 
the drivers, motivators, and barriers, it would be beneficial for future work to investigate 
students’ perceived importance of issues related to plate waste, as well as their 
background knowledge of and interest in learning more about such topics. Further work 
should also solicit perspectives on plate waste from adults within the school community, 
who can provide important information about feasibility and logistics. Such work will be 
helpful to identify potential strategies to reduce food waste behaviors in children.  
 
2.4 Theoretical Background to Food Waste and Eating Behaviors in School Settings 
A strong theoretical framework is necessary in designing effective behavior 
change interventions, as those that have a behavioral theory basis are more effective in 
attaining dietary behavior change than those that simply promote increased knowledge.39 
The framework should specify expected relationships among theoretically defined 
variables, be applicable to a specific population for a specific behavior, utilize 
consistency in implementation, and employ formal intervention planning procedures 
(such as intervention mapping or the use of logic models); further, the use of multiple 
theories is a tactic occasionally utilized when the desired behavior changes are 
complex.39 It should be noted, however, that including constructs from various health 
behavior theories may lead to conceptual overlap in the constructs and redundancy in the 
model.40,41 Rather, it appears useful to build a conceptual framework on one fundamental 
model, using additional relevant theories as background to identify possible determinants 
and mediators of behavior.41,42 
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SCT, originally developed by Albert Bandura, has been used frequently for the 
design of nutrition education programs and is well-suited for this area because of the 
theory’s applicability to influencing behavior change in youth and improving public 
health.39,43–45 SCT has also been used to design experiential or skill-based food system 
programs, including farm-to-school interventions.46,47 The SCT explains behavior change 
as arising from three factors (the environment, personal/cognitive factors, and behavioral 
factors) and the reciprocal interplay between them.43 Within these realms lie constructs, 
or unobservable variables that comprise the underlying mechanism of the behavior of 
interest; typical constructs in SCT include self-efficacy, intentions, situation, behavioral 
strategies, social support, outcome expectations, and outcome expectancies.48 When 
investigating healthy eating behaviors of adolescents, Dewar et al48 developed an 
instrument with demonstrated factorial validity to measure these SCT constructs, 
indicating that the SCT is a useful theoretical model to explain adolescent dietary 
behaviors. Additional research to identify psychosocial correlates of childhood and 
adolescent eating behaviors found that intention, knowledge, liking, modeling, and 
preferences were significantly related to fruit and vegetable consumption.49 It further 
appears that social influences are important precursors to an adolescent’s intention to 
choose healthy foods.50 
Additional health behavior theories, including the Dual-Process Theory, Health 
Belief Model, Habit Strength Theory, Theory of Planned Behavior, and Transtheoretical 
Model, have also been used in youth-based dietary behavior change interventions.51 A 
review of mediation analyses of these various theoretical frameworks showed the most 
evidence for self-efficacy/perceived control, outcome expectations/attitude, habits, 
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knowledge, social support, modeling/observational learning, availability of food, and 
subjective/group norms as predictive of dietary behavior; the identification of these 
constructs supports the use of SCT or the Theory of Planned Behavior when planning 
interventions for a child or adolescent audience.51 Because of the conceptual overlap 
between the two identified theories and SCT’s extensive use in planning programs aimed 
at changing dietary behaviors in youth, SCT can be considered an appropriate choice to 
form the theoretical foundation for a food waste reduction intervention. Results from 
programs that utilized the Theory of Planned Behavior are be useful in identifying 
additional behavioral influences and were considered when building the final conceptual 
framework. 
 
2.5 Relevant Methodologies for the Study of School-Based Eating Behavior 
 Research of school-based eating habits is multifaceted, involving the application 
of several scientific disciplines, understanding of human behaviors, and implementation 
of educational models. For this reason, extensive methodological work must be done. In 
the present research, a formative study identified needs of the target school system. 
Possible effective strategies from nutrition, behavioral economics, education, psychology, 
and environmental sciences were identified and a curriculum was compiled to target 
identified needs. Finally, measurement techniques were selected, and specific tools and 
procedures required adaptation to fit the present intervention. The following section 
summarizes and provides research findings for the methods used. 
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2.5.1 Formative Methods Relevant to Understanding Behavioral Phenomena 
 Qualitative research is necessary to understand a specific phenomenon or 
behavior, along with contextual factors and relevant cultural, emotive, or perception-
based considerations that give meaning to the phenomenon of interest.52 Conducted 
during the formative stage of program design, qualitative methods allow researchers to 
tailor intervention strategies to the specific needs of their target population and to 
generate or validate theories that form the basis of a new program.52 In proposing a 
hierarchy of qualitative methods, Daly et al53 recommend designing studies based on a 
literature-derived conceptual framework when seeking to understand the perspectives of a 
relatively small group of participants. Such studies, which utilize methods such as 
interviews and focus groups, intend to produce an overall account of perspectives of 
those within the community while also serving to highlight divergent views.53 This 
suggestion is relevant to community- and school-based interventions; because this work 
is participatory in nature, it is necessary to have both a broad, detailed understanding of 
beliefs of the population and awareness of unusual beliefs held by specific community 
members who have the potential to serve as champions or distractors, depending on their 
perspective. In this way, identifying possible opponents of a project offers an opportunity 
to convert those individuals into champions by addressing any misconceptions they may 
hold, emphasizing the importance of the project, and ensuring that they feel involved in 
project design. 
Qualitative research is descriptive in nature and sensitive to bias, but the use of 
documented strategies ensure that such studies are high quality while minimizing issues 
related to validity. In order to develop a thorough understanding of a behavior about 
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which relatively little is known, like many of the complex eating behaviors of children, 
several techniques exist to lend credibility of qualitative findings. Incorporating methods 
of triangulation, by soliciting information from a variety of sources, is a technique to 
corroborate findings and provides evidence of validity for study results.52 Further, 
tangible records, through the use of transcripts and detailed observation forms, should be 
complemented by field notes; this combination ensures that specific events can be 
captured along with abstract, but informative, observations.52  
Grounded theory provides a useful framework for conducting and analyzing 
qualitative research in the field of community nutrition. When using a grounded theory 
approach, researchers analyze data without a pre-defined hypothesis in mind; instead, 
themes and concepts emerge organically during evaluation of the data to develop 
hypotheses that are setting-specific and appropriate for further investigation in the 
population of interest.52  Analysis of data in a formative study guided by grounded theory 
can be efficiently achieved through the use of the constant comparative method, an 
iterative process where the researcher both codes and analyzes simultaneously to generate 
a substantive theory.54 The generally inductive, grounded theory approach necessitates 
that data collection activities continue until the data are saturated (meaning that no new 
concepts emerge with the solicitation of additional data).52,54 Incorporating the constant 
comparative approach offers a method for data reduction through the process of coding 
data into discrete categories while continually comparing those categories based on their 
conceptual content.54 Taken together, these data collection and analytical practices are 
important to justify the underlying basis and methods to be used in a later intervention 
study,55 as well as to tailor strategies and build rapport in the target setting. Particularly 
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because eating behaviors are complex and context-dependent, extensive formative 
research is necessary to ensure the success of new programs. 
 
2.5.2 Curricula Relevant to Mindful and Sustainable Eating 
 Many relevant curricula to target nutrition, mindful eating, and food system 
education are publicly available with documented use. Review and selection of such 
resources offers an efficient means to compile an education program for students to learn 
about mindful and sustainable eating. A brief review of curricula used in this research are 
as follows. 
 FoodSpan is a freely available food system curriculum developed by John’s 
Hopkins Center for a Livable Future and is designed for use with high school students.56 
Available lessons teach the full breadth of the food system, covering the following topics: 
industrial agriculture, crops and growing problems, raising animals for food, seafood, 
workers in the supply chain, climate, sustainability, transporting food, food safety, 
processing, food labels, marketing, influences on food choices, food waste, hunger, and 
policy.56 While the lesson plans are intended for 9-12th grade students, the available 
resources are easily adapted to simplify concepts. The curriculum was designed in line 
with educational standards and uses active, inquiry-based learning techniques,56 strategies 
that are relevant to ecoliterate education.57 
 Foodie U is a mindful eating curriculum for 3rd-5th grade students and their 
parents that was used as part of an nutrition intervention study.58,59 The curriculum is 
available from California State University, Chico’s extension program.60 The program 
consists of six lessons, including: (1) learning to minimize environmental cues for 
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consumption, (2) describing sensory observations of food, (3) learning hunger and 
fullness cues, (4) building awareness of emotions related to food choices, (5) 
understanding resources used to grow, produce, and prepare food, and (6) preparing and 
participating in a mindful meal.59,60 Lessons are relatively brief (approximately 45 
minutes), focused on active participation, and include take home activities to reinforce 
concepts.60 
 Feeding Minds, Fighting Hunger is a curriculum developed by the Food and 
Agriculture Organization (FAO) of the United Nations.61 It is designed to specifically 
teach children about concepts related to hunger, food insecurity, and malnutrition, and 
also includes broader messages about the food system.61 The curriculum has adaptations 
for various age levels, including elementary school students. Because of its 
appropriateness for a younger audience, this program is useful when adapting curricula 
designed for older audiences (i.e. FoodSpan) to make lessons simpler and more 
understandable for children. 
 
2.5.3 Related Instruments to Measure School-Based Eating Behaviors 
Questionnaire design is a complicated task, with important considerations 
involving the questions (wording, order, length), available response options, format of the 
instrument, and mindset of the respondent, among other factors.62 Responding to a survey 
question involves cognitive processing on the part of the respondent, beginning with 
comprehension and retrieval of information, and is influenced by the respondent’s 
internal judgements and motivations.62 The response, therefore, is a combination of the 
respondent’s true answer plus an element of error as a result of the respondent’s 
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interpretation and the question writer’s clarity and specificity.62 Developing a new 
questionnaire is a lengthy process, involving steps to review and test items, to ensure 
reliability and validity; for these reasons, adapting existing instruments may be a more 
efficient method. Two instruments used in this research were adapted from existing 
sources and a description of the original sources follows. 
 
Eating behavior questionnaire: Although extensive work has been done to identify 
factors related to child and adolescent dietary behaviors and many interventions exist to 
address those behaviors, few instruments were identified that seek to measure changes in 
factors related to eating behaviors from a theory-based perspective. However, one such 
instrument, developed and evaluated by Dewar et al,48 was identified. This questionnaire 
was designed for use in an adolescent population and measured healthy eating beliefs 
based on the major SCT constructs (self-efficacy, intentions, situation, social support, 
behavioral strategies, and outcome expectations and expectancies.)48 Originally drafted 
by a panel of experts (ensuring content validity) and pretested with a focus group 
(ensuring understandability and offering an opportunity for cognitive testing of the 
instrument), it was then evaluated for reliability (using rank order repeatability and 
internal consistency) and validity (through confirmatory factor analysis) after 
administering to a sample of 173 adolescent students (mean age 13.72 ±1.24 years old). 
Evaluation of the instrument showed that it had good internal consistency (α = 0.65-
0.79), strong rank-order repeatability (ICC = 0.81-0.89), and acceptable data model fit to 
a hypothesized confirmatory factor analysis model (Dewar et al., 2012). 
 26 
School environment audit: An observational checklist to assess school 
environments was developed as part of the “Wellness Champions for Change” 
intervention.63,64 With design based in the RE-AIM (Reach, Effectiveness, Adoption, 
Implementation, and Maintenance) framework, an evaluation model to assess overall 
program performance,65 the checklist itself was adapted from several published resources 
that have previously been tested, including the SL Scorecard.66–68 The checklist includes 
a detailed protocol for data collectors to ensure reliability in measurements, and evaluates 
several aspects of the school environment, including: the cafeteria before, during, and 
following meal service; the school lobby; hallways; the school gym; and outdoor areas.64 
 
2.5.4 Methodologies to Assess Food Waste 
Measurement techniques for determining plate waste range in levels of accuracy. 
The use of weighed samples, where food items, either in total or individually, are 
weighed before and after the meal, is considered the most accurate method of measuring 
plate waste and frequently used as a reference measurement technique.69–73  While 
accurate, weighing of samples requires considerable time in data collection and can be 
intrusive in meal service.69,72,73 
Conversely, visual estimation methods are efficient with respect to time and labor 
and cause limited disruption to meal time, but have been found to be biased measures due 
to high variability of initial serving weights, with the coefficient of variation ranging 
from 5.5% to 24.7%.70 The results of such studies, conducted in school cafeteria settings, 
highlight the need for portion standardization and control of initial servings if visual 
estimation of plate waste is desired.  
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Several visual estimation techniques exist, including the half-waste method, 
quarter-waste method, and Comstock method, and are essentially subjective rating scales 
used to quantify plate waste. The Comstock Method uses a 6-point scale [where foods are 
recorded as the amount remaining: 100% (5), >90% (4), 75% (3), 50% (2), 25% (1), or 
0% (0)] has been routinely used as a method for assessing plate waste in cafeterias.70,74,75 
While Martins70 found significant bias in the use of the Comstock Method, Navarro et. 
al75 was able to demonstrate high interrater reliability (0.953 for full meal, 0.935 for 
vegetables, 0.99 for starch; p<0.0001 for all) when used in the controlled environment of 
a hospital.70,75 The quarter- and half-waste methods are essentially simplifications of the 
Comstock Method; in the half-waste method, plate waste is recorded as “all,” “some,” or 
“none” remaining, and in the quarter-waste method, plate waste is recorded as all, ¾, ½, 
¼, or none of the food remaining.69 Compared to the use of weighed samples, half-waste 
and quarter-waste were found to have low reliability, due in part to the inability of 
researchers to estimate the quantity of foods in opaque containers (e.g. milk) in a strictly 
visual manner.69 Fundamentally, the accuracy of all visual estimation techniques depends 
on the standardization of portions served and the flexibility of the chosen methodological 
approach to account for the limitations of visual estimation.69,70 Because of its 
longstanding use and higher number of categories, the Comstock Method can be 
considered the most valid and reliable estimation scale. 
The use of digital photography is an approach to extend the usefulness of visual 
estimation techniques and has been used routinely in the school setting. It is frequently 
cited as an acceptable and unobtrusive method that allows for quick data collection with 
limited intervening with participant’s normal behavior.75 When digital photography is 
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employed, researchers use a standard protocol to photograph student trays when served 
(before the student has begun eating) and once the student has finished; the photographs 
are then reviewed by researchers and a visual estimation scale is used to estimate the 
amount of plate waste.71–73 Such studies have found that digital photography yielded 
estimates that were highly correlated with weighed foods (ρ ranging from 0.89 to 0.97, 
p<0.01) with high validity (less than 1.5 g discrepancy between weighed samples and 
photographic methods).72,73 A similar study demonstrated high interrater reliability with 
the use of digital photography, where 2 independent researchers’ estimates of meal 
components were within 10% of each other in 92% of cases (859 lunches measured over 
4 days).71 Supplementing visual estimation techniques by weighing foods in opaque 
containers (such as juice or milk) or adjusting trays to make all foods visible (for 
example, by removing chips from an opaque bag or removing napkins or peels that may 
cover other items) has been found to improve the validity and reliability of the method.71–
73  
 
2.6 Intervention Strategies to Support Reduced Food Waste and Improved 
Nutrition in School Settings 
 Examining findings and study designs of previous research is a necessary 
component of devising research questions and planned interventions. For this research, 
the procedures and outcomes of interventions that target student intake, waste behaviors, 
and related attitudes and preferences are relevant for designing a program to build on past 
knowledge and to identify gaps in the research base. 
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While interest is growing, relatively little work to address food or plate waste has 
been conducted in school settings, and no interventions that target these behaviors as a 
primary outcome in US schools have been identified. Two international studies, 
conducted in Portugal76 and Korea,77 were able to demonstrate plate waste reduction 
among students who received nutrition education. A case study in Sweden demonstrated 
dramatic waste reduction of over 40% after implementing a program to monitor waste 
created daily and a strategy where dessert was offered as a reward to encourage students 
to eat their meals.78 Other research from Swedish schools recommends the use of 
pedagogic meals, where teachers eat with students as part of the instructional day, as an 
effective method to encourage more intake among students.79 Finally, case reports from 
schools in the UK found cooking meals to order, modifying the dining environment, and 
using strategies to encourage familiarity and appreciation of school meals were effective 
in increasing awareness of issues related to food waste.80  
While the experience from international researchers is useful, it is important to 
recognize that, because of differences in foodservice styles, some of the tested strategies 
are not applicable to a US population. For example, while the influence of pedagogic 
meals appears powerful, lunch in the US is typically an off-duty time for public school 
teachers, so this strategy is likely not feasible. Additionally, the use of food-based 
rewards to encourage students to eat more, though effective in reducing the overall 
volume of waste, could encourage overconsumption and could be problematic when 
considering USDA nutrition standards for school meals. Nevertheless, the available 
intervention studies show some promising concepts, and their usefulness and 
applicability to a US population can be better understood when considered in concert 
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with related work that has been conducted domestically. Food waste programs that have 
been implemented for the general public and school-based studies that emphasize 
nutrition promotion, mindfulness, or sustainability are related topics that can inform a 
program to encourage fruit and vegetable intake and reduced plate waste in schools. 
 
2.6.1 Food Waste Reduction Strategies in the General Public 
Several potential strategies have been suggested to reduce food waste in the 
general public that could be applied to the school setting. When evaluating strategies for 
reducing waste in restaurants and retail settings, survey respondents indicated that 
donating excess food (73%) would be an acceptable strategy, and suggested that offering 
more autonomy in meal selection (i.e. making food to order instead of serving ready-
made items (37%)) could be useful in these settings.22 When designing interventions to 
target food waste, Sharp, Giorgi, & Wilson recommend using a variety of enabling tools 
(including group challenges and strategies to ensure frequent follow-up) and engagement 
tools (including the use of websites).81 Additionally, the authors found that self-weighing 
food waste had an important role in motivating participants to reduce overall waste and 
may provide a necessary “cue” to disrupt an established habit, indicating that this type of 
behavioral economics strategy may be effective.81 Additional studies have demonstrated 
that nudging and targeted messaging through signage were effective in reducing food 
waste by 15-20.5% in college cafeteria and hotel buffet settings.82,83 An exploratory study 
of 61 households found that those who had the most knowledge of environmental issues 
wasted the least amount of food; this finding supports the possibility that interventions 
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that incorporate education on the environmental impact of food waste may be 
beneficial.84 
 
2.6.2 Strategies for School-Based Nutrition Interventions 
Because of the need to balance food waste reduction efforts with child nutrition 
goals, review of nutrition promotion programs is necessary to inform the design of a 
school-based food waste reduction program. Additionally, there have been a multitude of 
studies that aimed to improve the healthfulness of children’s diet and used plate waste as 
an indicator; the methods and results of such studies can be applied to future work that 
aims to reduce school food waste. Relevant interventions can be broadly categorized as 
education-focused interventions, interventions focused on behavioral economics or 
otherwise altering the school environment, and experiential interventions.  
A recent review of school-based nutrition promotion programs concluded that 
education-focused interventions are more effective when designed in combination with 
school-wide approaches, including strategies that address school policies and incorporate 
interpersonal factors; this finding is consistent with prominent behavior change models.85 
School policy changes are an effective method for encouraging changes to the school 
environment and changing norms within the school community; as an example of 
effective policy changes, a breakfast promotion intervention of 7th graders found that the 
combination of nutrition education with policy changes (e.g. additional time in the 
schedule for breakfast and creation of an eating area) lead to greater increases in 
breakfast adherence in the intervention group than the control group.86 Such policy 
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changes are tied to environment-level results and support desired behavioral changes in 
an effective, systematic way.87  
A particularly effective area of research centers around the utilization of peer-led 
strategies when working with adolescent populations. One such program incorporated a 
“train the trainer” approach, where older children (11 years old) were taught the content 
of the nutrition curriculum and then delivered the information to younger children; the 
older children demonstrated greater increases in knowledge and greater improvements in 
the nutritional profile of snack choices than did controls.88 The authors hypothesized that 
effectiveness of the train-the-trainer program resulted from empowering children with an 
opportunity to develop communication and life skills and through investing them in the 
program by concerning them with the health and welfare of their younger classmates.88  
An extension of the train the trainer approach is utilizing students as educators and 
motivators for their peers. A study of middle-school students combined nutrition 
education with peer-support groups and found that participants in the support groups had 
improvements in healthy behaviors.89 Studies focused on younger populations found that 
students were more accepting of novel foods when they had opportunities to learn from 
peer modeling and were incentivized with rewards.90 Peer-led strategies are frequently 
cited as effective strategies for behavior change, possibly resulting from improved 
acceptance when students receive health messages from their peers.91,92 Those who serve 
as peer leaders may experience similar benefits. Research by Gutuskey et al93 found that 
serving as a leader at school resulted in improved health behaviors as well as positive 
improvements in leadership and self-confidence. The additions of school environment 
changes and peer support to nutrition education programs appear to be particularly 
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effective in an elementary-school aged population and both are consistent with the 
framework of the SCT. 
Interventions focused on behavioral economics have shown promise in positively 
influencing dietary behavior in children. Process evaluation of cafeteria strategies, that 
included specific placement of healthy target foods, and nutrition messages found that 
such methods had broad reach and were gauged as acceptable and feasible by providers.68 
Similar strategies in a large sample of middle and elementary school students (n = 2638) 
showed that students who were exposed to the intervention had significantly increased 
odds of choosing fruit (odds ratio [OR] = 1.45; 95% CI: 1.13, 1.87) and vegetables (OR = 
1.91, 95% CI: 1.46-2.50); the magnitude of these ORs were further increased in schools 
that also received chef-enhanced meals.94 Strategies that incorporate behavioral 
economics strategies can be supportive of increasing consumption, thereby decreasing 
plate waste and improving nutritional intake. 
Experiential interventions include programs that incorporate cooking or gardening 
curricula, and, because of their similarities in nature to the proposed food waste reduction 
program, can be useful models for designing future interventions. Hands-on activities 
common in Farm to School programs have been found to improve children’s attitudes 
and preferences for fruits and vegetables.95 One example Farm to School program, which 
focused on exploring how food is produced and sourced through gardening and the 
utilization of local produce in school meals, found older elementary-aged students were 
more willing to try fruits and vegetables (1%, p < 0.001) and more frequently selected 
fruits and vegetables at lunch (6-17%, p < 0.001); additionally, among those with the 
lowest fruit and vegetable intake at the start of the study, fruit consumption increased by 
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135% (p<0.001).95 A qualitative analysis of a gardening program in younger students (3rd 
grade) showed that those who participated in the program had positive increases in 
knowledge and attitudes, and schools that participated saw school-wide improvements in 
attitudes related to gardening.96 Despite a lack of interventions directed at the food 
system, an interview-based study of older-elementary aged students elicited student 
understanding of various aspects of the food system supply chain, and showed that 
students have very little knowledge of what happens to food between the farm and 
store.97 This finding highlights the potential for future interventions to target issues 
related to the food system and sustainability. While not a specific food system 
intervention, the Choice, Control, & Change curriculum utilized a hands-on, student-led 
science-based curriculum to instill personal agency and motivation to consume a 
healthier diet in an adolescent population; students who received the intervention 
consumed fewer sugar-sweetened beverages and snacks, smaller servings of fast food, 
and had improvements in self-efficacy, intentions, and other behaviors.98 Together, these 
examples of successful experiential interventions highlight an opportunity to use a hands-
on food systems approach to improve dietary behavior as well as influence positive 
aspects of an adolescent’s personal development. 
 
2.6.3 Mindful Eating & Mindfulness in School Settings 
In typical reactions, sensory responses to stimuli are briefly recognized in 
objective focal attention before a cognitive or emotional response occurs.99 Conversely, 
mindful reactions occur when attention serves only to register observations and stimuli 
are received without judgement.99 In this way, mindful eating focuses on increasing 
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attention to and awareness of how eating behaviors affect a person both directly and 
indirectly. This is achieved by focusing on how physiologic needs, such as hunger and 
fullness, and related internal and external cues (such as emotions and environmental 
influences) influence food choices.100 Mindful eating interventions in the general 
population have been effective in increasing preference for healthy foods such as fruit 
and ability to select smaller portions of energy dense foods.100 Most mindful eating 
research has been conducted within the context of overweight/obesity management or in 
the treatment of eating disorders, and research outside the realm of weight management is 
limited.99 Nevertheless, available research has shown mindful eating interventions to be 
effective in improving an individual’s awareness of hunger cues and increasing selection 
of healthy foods.99,101  
In school settings, general mindfulness strategies have demonstrated benefits 
related to positive changes in social behavior, emotional regulation, and academic 
performance.102 A recent mindful eating intervention for 3rd-5th grade students was well-
received by parents, educators, and students, and process evaluation indicates that 
students may have a higher preference for fruits and vegetables as a result of the 
program.58 This program utilized education focused on sensory activities, hunger and 
fullness, and food exposure and aimed to foster a greater appreciation for the resources to 
produce and individuals who prepare food.59 These strategies complement a 
recommendation by Fung et al. to expand current conceptualization of mindful eating to 
include awareness of how food choices are related to sustainability and social justice, in 
addition to how they impact the individual.100 Intervention strategies related to mindful 
eating have the potential to positively influence fruit and vegetable intake of students, 
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while encouraging them to simultaneously consider the environmental and social 
implications of waste that they produce and may present an important opportunity to 
balance waste reduction and child nutrition goals.   
 
2.6.4 Strategies to Support Environmental Sustainability in School Foodservice 
Although often used to discuss the duration of measurable effects or activities 
following interventions, sustainability in this context instead refers to the impact of 
foodservice programs on the food system and environment in general. A sustainable food 
system is defined as one that supports economic and environmental longevity in the food 
supply, while providing long-term societal benefits.103 A sustainable cafeteria, therefore, 
can be considered one that provides nutritious and acceptable food to students that is 
affordable with minimal environmental impact, provides opportunities for students to 
develop and practice behaviors that are supportive of their personal health and the health 
of the environment, and minimizes food waste through source reduction and diversion of 
unavoidable waste. 
A useful construct to incorporate into the concept of sustainable lunchrooms, 
termed “ecoliteracy,” has been defined by a group of experienced educators from the 
Center for Ecoliteracy and is an innovative perspective to use when developing future 
nutrition and food system interventions.57 Without being explicitly stated, the theme of 
fostering ecoliteracy has been creatively woven throughout many of the successful 
experiential interventions described in previous sections. Ecoliteracy is a trait that is 
developed through a model of education where social and ecological factors are seen as 
symbiotic and where children and adolescents are encouraged to develop their own 
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creative strategies to solve complex health and environmental challenges; in doing so, 
they become engaged and effective leaders of healthy and sustainable communities and 
ecosystems.57 When themes of sustainability and social justice are incorporated, 
development of mindful eating skills is supportive of behaviors that are both ecoliterate 
and healthful.59 Because of the emphasis on the interplay between spheres of influence 
and the important role of children and adolescents as leaders, a program built from a 
perspective of fostering ecoliteracy in the participants is likely to be engaging and 
effective in positively influencing food waste behaviors.   
Farm-to-school programs and school gardens provide a relevant basis to evaluate 
the impact of emphasizing ecoliteracy and sustainability in schools. Such programs 
education children by highlighting their relationship with the food they eat, the ecosystem 
in which they exist, and the community in which they live; in doing so, they appear 
effective in improving student intake and provide benefits to the community, 
environment, and economy.104,105 Further, such experimental programs improve 
children’s awareness, skills related to selection, and self-efficacy to consume healthy 
food.104 When considered as a model for broader nutrition interventions that emphasize 
sustainability and ecoliteracy, farm-to-school programs and school gardens provide 
evidence that supports the role of such programs in improving nutrition, healthy 
behaviors, and the school environment. 
 
2.6.5 Recommendations for Food Waste Reduction in School Settings 
 Because school meals provide a critical venue for supporting the health and 
nutritional status of students, it is necessary to recognize the implications of focusing on 
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food waste reduction in a school setting. If the primary emphasis is focused mainly on 
designing meals around existing student preferences, waste could be reduced by focusing 
on foods with the lowest rates of waste; however, using this strategy, likely unintended 
consequences include relaxed nutrition standards and increased consumption of less 
nutrient-dense foods. This approach would ultimately have a negative impact on student 
consumption and could override important hunger and fullness cues. So that waste 
reduction efforts are compatible with child nutrition goals, it is recommended that 
strategies emphasize improving student preference for and consumption of healthy foods, 
such as fruits and vegetables, which have been shown to have the highest rates of plate 
waste in schools.  
As with identified strategies to reduce food waste in the general population, most 
recommended strategies for a school-aged population have not yet been tested. Some of 
the strongest recommendations resulted from a qualitative study of a school breakfast 
program, which utilized focus groups and in-depth interviews to identify potential 
strategies for waste mitigation; identified strategies included saving food for later, 
actively encouraging consumption, assisting children with food during mealtime, 
increasing staff support, serving smaller portion sizes, composting, and donating uneaten 
food.24 The researchers ultimately concluded that changes to the menu and/or 
implementation logistics, as well as efforts to use leftover food productively, may be 
possible strategies of reducing waste and improving the economic, environmental, and 
nutritional impact of the school’s food service programs.24 
Additional recommendations have resulted from studies that sought to estimate 
food waste levels in schools. There is potential to reduce fruit and vegetable waste by 
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implementing complementary interventions to increase appeal of fruits and vegetables,  
thus highlighting the need to further assess collective impacts of school-based healthy 
food procurement practices on health.34 It has also been suggested that increasing student 
autonomy in selecting foods, shifting daily schedules so that lunch is after recess, 
improving quality and acceptability of food, and providing nutrition education to students 
would be helpful strategies for reducing plate waste.15 It is recommended that future 
interventions focus on nutrition education, marketing communications, and behavioral 
economics as effective strategies to ensure that students are meeting nutrition 
recommendations.35 Ultimately, interventions should center around developing strategies 
that assist students and programs in meeting nutrition needs without excess and providing 
avenues for new methods of disposing of unavoidable waste that are more 
environmentally friendly and socially conscious. 
 
2.7 Summary 
It is well understood that food waste is a large and growing problem. Food waste 
levels in schools are dramatic, but little is known about the impact of food waste on 
student consumption or specific determinants of and solutions to the food waste problem. 
Because a key goal of school meals programs is to provide nutritionally balanced and 
adequate meals for students, waste in the programs has the potential to threaten the 
healthful development of children. This review of the literature highlights specific 
opportunities to build upon prior effective studies and fill continued gaps to design a 
comprehensive, theoretically-based program that is developmentally appropriate for an 
elementary school aged population and has the potential to promote improved nutritional 
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consumption while reducing food waste. By implementing a program to encourage 
increased fruit and vegetable consumption through the development of mindful and 
sustainable behaviors in an elementary school population, the results have the potential to 
positively impact the health and nutritional status of growing children, while 





CHAPTER 3: METHODS 
 
3.1 Conceptual Framework 
FTTF is an intervention that encourages elementary school students to develop 
mindful and sustainable eating behaviors. The design of the conceptual framework for 
FTTF draws primarily from SCT.41,43  
SCT is frequently used in youth programs emphasizing nutrition education, 
behavior change, and the food system.39,43,46 Research shows evidence that dietary 
behavior is predicted by important SCT constructs, including: self-efficacy, outcome 
expectations, knowledge, social support, modeling/observational learning, and 
availability of food.43,51 Along with SCT’s longstanding use targeting youth behaviors, 
identification of these constructs supports its selection as the theoretical foundation to 
encourage development of mindful and sustainable behaviors among children. The 
conceptual framework for FTTF is shown below in Figure 1.  
Constructs included in the conceptual framework were initially identified through 
an extensive literature review. A chief objective of the formative study was to more fully 
develop the framework, and results were used to refine and prioritize the included 
constructs. The resulting framework can be considered a behavioral model that, based on 
rigorous qualitative work, explains mindful and sustainable eating behaviors of 
elementary school students. Results of the formative strategies used to target identified 








Table 1: Psychosocial constructs to explain mindful and sustainable eating behaviors 
and targeted strategies 
SCT Level Construct Program Strategies 
Personal 
Food system & nutrition 
knowledge 
Education curriculum 
Educational signage prepared by Veggie 
Leaders 
Self-efficacy to reduce waste 
Creation of expanded share table 
Introduction of mindfulness concepts related 
to food selection 
Intention to reduce waste 
Educational signage/announcements related 
to outcomes of food waste and resources 
used to produce food 
Health fair activity to brainstorm ways to 
reduce waste 
Attitudes/preferences related to 
nutrition & food waste 
Activities incorporated into curriculum and 
mindful eating contest 
Perceptions of cafeteria foods 
Signage on descriptive/non-judgmental 
words to discuss food 
Perceptions of peer beliefs 
Building leadership skills in Veggie Leaders 
Feedback board 
Prizes distributed to contest participants 
Morning announcement to share favorite 
vegetable 
Behavioral 
Modeling & teaching of 
ecoliterate behaviors 
Dissemination activities by Veggie Leaders 
Autonomy in food selection 
Fruit and vegetable menu board 
Labeling items in tray line 
Development of mindfulness 
skills 
Guided mindful eating practice for Veggie 
Leaders 
Mindful eating information shared through 
announcements 
Mindful eating contest 
Consumption and waste-related 
behavior 
Expanded share table 
Environ-
mental 
Availability of food recovery Expanded share table 
Cafeteria atmosphere 
Education on sensory exploration of food 
(mindful eating contest) 
Education on understanding hunger cues 
Availability of a la carte items 
A la carte items not specifically addressed 
due to budgetary implications; 
Provision of healthy snacks via share table 
Disseminated messages 
throughout the school 
community 




Attitudes/preferences of peers & 
role models 
Veggie Leader activities 
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3.2 Study Overview 
The goal of this research was to develop, implement, and evaluate a school lunch-
based nutrition promotion program that emphasizes mindful and sustainable eating in 
order to encourage increased consumption of fruits and vegetables and reduce plate waste 
among elementary school students. This project was conducted in two phases in 
elementary schools in Caroline County, MD: 1) a formative study and 2) a pilot 
intervention trial.  
1) Formative study: This phase was conducted at three elementary schools 
between April – June 2018 with the goal of developing a more thorough understanding of 
psychosocial factors related to mindful and sustainable eating to refine the behavioral 
model depicted in the conceptual framework. Methods used included: focus groups with 
students (n = 50), interviews with school staff (n = 15), and cafeteria observations (n = 9). 
Cafeteria observations were meant to identify normal cafeteria practices, behaviors, and 
environmental factors that influence student eating and waste behaviors, environmental 
factors that may present logistical challenges or considerations, and, at one school that 
participated in a composting program, considerations for expanding the program to 
additional schools in the county. Observations were begun prior to focus groups and 
interviews to identify any topics that should be further explored in those activities.  
The objective of the formative study overall was to primarily understand student 
perspectives related to healthy eating, mindfulness, and sustainability, including their 
knowledge, opinions, and beliefs about causes and outcomes of each topic. The formative 
study used triangulation methodology52,106 to solicit additional information from adults in 
the school and first-hand observations to complement student reports. Formative 
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activities also explored feasibility, acceptability, and logistical considerations for 
potential program strategies that could result in improved student intake and reduce plate 
waste with students and staff, allowing for refinement of the pilot intervention protocol.  
Finally, the formative study provided an important opportunity to build 
relationships with influential individuals in the school system who could serve as project 
champions, including the foodservice supervisor, county dietitian, school principals, 
cafeteria managers, and wellness chairpersons. While these relationships were not formal 
aspects of the protocol or evaluation plan, they set the stage for a more successful 
intervention. Developing relationships with adults in the schools was intended as a means 
of identifying less quantifiable needs and priorities of the school and to provide a similar 
opportunity for the school to understand the motivations and goals of the researcher, 
leading to a collaborative and mutually beneficial intervention.  
2) Pilot program: The second phase pilot tested an intervention known as FTTF 
and was conducted at two elementary schools in the same school system where formative 
work was completed. Using a quasi-experimental design, one school was the intervention 
site and one served as a control. The intervention ran from January – June 2019. Four 
main strategies were used as part of the intervention: 1) mindfulness- and sustainability-
focused education to build capacity among students to increase produce consumption and 
create less waste at lunch, 2) dissemination activities by student leaders to offer modeling 
and leadership opportunities, 3) cafeteria changes to incorporate environmental 
reinforcements of study messages, and 4) development of a food recovery program to 
provide a new avenue for disposal of uneaten foods. 
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Program strategies were designed to target as many constructs in the conceptual 
framework as possible. Education was delivered to a group of student leaders (termed the 
“Veggie Leaders”) during 16-weekly meetings, with the goal of improving their personal 
factors (knowledge, attitudes, perceptions, etc.) and skills to participate in mindful and 
sustainable behaviors. Simultaneously, the Veggie Leaders planned activities which were 
intended to improve personal factors and behavioral skills of the rest of the student body, 
incorporate opportunities for modeling and teaching target behaviors to peers, and 
influence the school environment by disseminating study messages. The remaining 
strategies targeted the school environment overall and offered opportunities to practice 
new behaviors.  
Two key outcomes were measured during the pilot study to evaluate changes from 
baseline to follow-up: 1) the produce and nutrient content of foods selected, consumed, 
and wasted among elementary school students who eat school meals, and 2) changes in 
psychosocial factors related to mindful and sustainable eating behaviors among older 
elementary school students (3rd – 5th grade) who completed a survey. Additionally, 
school-level plate waste was monitored over the course of the study.  
 
3.2.1 Design & Setting 
Research was conducted in elementary schools in the Caroline County Public 
School System. Caroline County is a rural county on MD’s Eastern Shore, with a 
population of approximately 32,850 people, 81.3% of whom are white.107 There are 
minority populations of other racial and ethnic groups, the largest of which are 
black/African American (14.0%) and Hispanic/Latino (7.2%).107 Median household 
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income in Caroline County is below the state average ($52,967 in Caroline County, vs. 
$72,345 for all of MD) and 14.4% of the population lives in poverty (compared with the 
MD average of 9.7%).107 Although not ethnically diverse, the population is financially 
vulnerable and represents an appropriate target for a school-lunch based nutrition 
promotion intervention. The proportion of students in the county’s elementary schools 
who qualify for free and reduced-price meals (FARM) is over 50% and the NSLP 
participation rate for these schools is approximately 60% of all students.  
This county in particular was chosen to build on community-focused initiatives 
that have been spearheaded by the school system’s food service director, Amanda Beth 
Brewster. Mrs. Brewster has forged a number of important relationships with 
organizations and influential stakeholders in Caroline County. As her community 
initiatives have earned her a great deal of social capital, collaborating with Mrs. Brewster 
as a key partner of the project likely led to greater buy-in, and therefore better ability to 
test intensive protocols with fewer logistical barriers, than if it had been tested elsewhere. 
The formative study used a mixed-methods approach of triangulation of data 
sources, specifically through focus groups, semi-structured interviews, and observations. 
The pilot intervention used a quasi-experimental controlled design to allow for the 
comparison between schools. The small size of the school system unfortunately did not 
allow for random selection of schools but, on the advice of Mrs. Brewster and school 
principals, the two most comparable schools were invited to participate in the pilot. The 
schools had some existing differences in terms of size and student demographics but 
served the same menus, had cafeterias with the same lay out, and used very similar 
foodservice practices.  
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Specifically, the intervention school was larger (825 students vs. 722 at the 
control school in school year 2018-2019)108 with a larger minority population 
(approximately 45% of students compared to 34% at the control school).109 Additionally, 
a substantial difference in the proportion of students eligible for FARMs exists between 
the schools, where 70.18% qualify at the intervention school and 47.23% qualify at the 
control school (school year 2018-2019).108 The difference in FARM-eligible students is 
important to acknowledge. Despite anecdotal reports from school staff who did not 
believe that students ate differently at the schools, previous research indicates students 
who are FARM eligible may consume fewer competitive foods110 and have higher 
likelihood of participating with NSLP111 than students who do not qualify. Nevertheless, 
a great deal of emphasis for this pilot study was placed on the school environment, and 
the similarities of cafeterias/cafeteria practices indicated that the comparison of these two 
schools was the best available option. 
 
3.2.2 Subjects 
The formative study and pilot intervention target an elementary school-aged 
population. This age group (kindergarten – 5th grade) was selected because prior research 
has shown elementary school students have the highest rates of plate waste.  
Students were eligible to participate in the focus groups if they were 3rd-5th grade 
students at the selected elementary schools in Caroline County, and if they have returned 
a signed parental informed consent form. Staff were eligible to participate in interviews if 
they were a school administrator or had knowledge of student eating behaviors. During 
the formative study, 50 3rd-5th grade students participated in five focus groups and 15 
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staff members were interviewed. The age distribution of focus group participants and 
their reported frequency of consuming school lunch is shown in Table 2. Among 
interviewees, 13 worked at each of the three schools (including 6 foodservice personnel, 
5 administrators, 3 wellness chairpersons, and 1 custodian) and 2 worked at the county-
level (the school system’s foodservice supervisor and registered dietitian).  
 
Table 2: Grade distribution and frequency of school lunch by focus group participants 
 Total sample School A1 School B2 School C 
Number of participants (%) 50 21 (42%) 19 (38%) 10 (20%) 
Number in 3rd grade (%) 11 (22%) 7 (33.33%) 0 (0%) 4 (40%) 
Number in 4th grade(%) 17 (34%) 6 (28.57%) 6 (31.58%) 5 (50%) 
Number in 5th grade(%) 22 (44%) 8 (38.10%) 13 (68.42%) 1 (10%) 
Number of students who buy 
lunch at least occasionally 
36 (72.00% of 
total) 
18 (85.71%) 15 (78.95%) 3 (30.00%) 
Among students who buy lunch 
at least occasionally 
    
Number who buy daily (%) 19 (52.78%) 13 (72.22%) 5 (33.33%) 1 (33.33%) 
Number who buy 3-4 
days/week (%) 
3 (8.33%) 1 (7.69%) 2 (40.00%) 0 (0.00%) 
Number who buy 1-2 
days/week (%) 
9 (25.00%) 3 (16.67%) 4 (26.67%) 2 (66.67%) 
Number who buy <1 
day/week (%) 
5 (13.89%) 1 (5.56%) 4 (26.67%) 0 (0.00%) 
1 Served as the intervention school in the pilot trial 
2 Served as the control school in the pilot trial 
 
During the pilot intervention, students in all grades were eligible to participate in 
meal observations if they ate school lunch on the day that their class was observed. All 
older elementary school students (grades 3 – 5) in recruited classes were eligible to 
complete the survey, regardless of their frequency of consuming school meals. Younger 
students were not asked to complete the survey because of its advanced reading level. 
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Because of variations in student lunch habits (where many students buy or bring lunch on 
some, but not all, school days) and in school attendance, the baseline and follow-up 
samples varied. As many students as possible were included in the data collection 
activities (for example, students who did not remember participating in baseline meal 
observations were still invited to participate in the follow-up measurement) in an attempt 
to maximize the number of students who completed all measurements. In total, 430 
students participated in the study in some way. Among them, 162 kindergarten – 5th 
grade students participated in meal observations at baseline and follow up and 169 3rd-5th 
grade students completed both administrations of the survey. A total of 87 students 
participated in all of the data collection activities. A full breakdown of participant grade 
level and school assignment is shown in Table 3. All students in selected classes who ate 
school lunch on data collection days were eligible to participate in school-wide food 
waste audits.  
 
Table 3: Grade distribution of pilot intervention participants (n = 430) 
Site Grade 
Meal observations Psychosocial Survey 
Meal observations and 
survey 
Pre Post Both Pre Post Both Pre Post Both 
Intervention 
K-2nd Grade 







-- -- -- -- -- -- 
3rd – 5th Grade 






































-- -- -- -- -- -- 
3rd – 5th Grade 


























-- -- -- -- -- -- 
Total 235 253 162 210 193 169 119 118 87 
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3.2.3 Recruitment Protocol 
Three of the five elementary schools in Caroline County were asked to participate 
in the formative study and two were asked to participate in the pilot trial. One of the 
schools (School C in Table 2) that participated in formative activities had a composting 
program; as this could have influenced student behaviors, this school was not asked to 
participate in the pilot intervention. Additionally, focus group findings showed a smaller 
percentage of students at School C participated in NSLP meals, indicating that students at 
that school had lunch behaviors that appeared most unlike the other two schools. 
Approval from the University of Maryland, College Park Institutional Review 
Board and research approval from the Caroline County School System were obtained 
prior to recruiting schools for the formative study. A separate IRB application was filed, 
and approval received, prior to beginning the pilot trial. Communication with the school 
system was ongoing during all phases of the research to ensure that all activities met their 
requirements. Written informed consent was obtained from parents of students who 
participated in focus groups and an assent script was read to students at the start of each 
group. Parents of students who participated as student leaders during the pilot trial 
provided written informed consent, along with contact information, should they have 
needed to be reached during the study. Parental consent was not required for students 
who participated in general pilot study data collection activities, as they were not 
identified in any way. A notice was sent home to parents informing them of planned 
activities and explaining their and their child’s right to not participate. Similarly, an 
assent script was read to students on data collection days to remind them of this right. 
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Adults who participated in interviews provided written informed consent prior to 
interviews.   
Recruitment for all phases occurred by convenience sampling, which was planned 
in conjunction with school principals. During the formative phase, principals at each 
school distributed approximately 60 announcements for focus groups (each with a 
parental consent form attached) to 3rd-5th grade students. Interested students returned 
completed forms to the school’s office, which were picked up by the researcher prior to 
holding groups. Focus group participants were given a reusable water bottle as an 
incentive to join. For interviews, persons known to the researcher (principals and the 
foodservice supervisor) were initially approached and invited to participate. At the end of 
their interviews, they were asked for recommendations of other knowledgeable people in 
the schools who might be interested; those individuals were then approached and invited 
to participate in interviews. No one who was asked to participate in an interview 
declined. 
During the pilot intervention, principals were asked to forward a brief 
announcement about the study to teachers in their school; teachers who were willing to 
have the researcher contact their students were asked to respond directly. Two follow-up 
emails were sent to ensure that an adequate sample size could be obtained. In total, 12 
teachers from the intervention school and 8 from the control school volunteered to 
participate and were enrolled. After willing teachers were identified, study 
announcements were distributed to all students in their classrooms. Announcements were 
made to these students on the day of data collection, either by making a brief presentation 
in their classroom in the morning or, when necessary, greeting them as they entered the 
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cafeteria. The content of announcements was the same no matter which method was used 
– planned activities were explained to students, they were reminded of their right to not 
participate, and they were invited to ask questions. No formal incentive was offered to 
students who participated in pilot intervention data collection activities, but FTTF 
stickers were distributed throughout the program and students who completed program 
contests received branded t-shirts as prizes. 
Student leaders in the pilot study were recruited by distributing a project 
announcement, application, and parental consent form to all 5th grade students at the 
intervention school (approximately 130 students.) Formative feedback indicated that 
having students apply to be a student leader would increase interest by making the 
program appear “exclusive.” Additionally, this provided an opportunity to evaluate the 
student’s interest in participating, in case students who might not actively contribute to 
the group applied, although all of the applicants appeared interested and motivated and 
this form of screening was not necessary in this implementation. Students enrolled by 
returning the completed application and parental consent form (which also ensured that 
parents were aware of meeting times to minimize transportation barriers) to their teacher, 
who relayed the forms to the researcher. A goal was set to enroll 10 student leaders. Nine 
students completed applications and were enrolled; 8 participated for the entirety of the 
program (one student dropped out due to a change in transportation availability.) 
 
3.3 Formative Study Protocols 
 Development of assessments was guided by SCT, a framework commonly used 
when designing health promoting interventions in this population.40 Potential constructs 
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in three factors, identified through an extensive literature review, were considered when 
planning assessments: personal/cognitive (knowledge of the food system and nutrition, 
attitudes and preferences related to food and food waste), behavioral (waste and 
consumption patterns, motivators and barriers related to those behaviors), and 
environment (available food, social norms, and disseminated messages throughout the 
school community). As stated, the main goals of formative work were to improve 
understanding of the relative importance of these factors, identify additional constructs, 
and develop contextual understanding of other relevant considerations in order to more 
fully develop the conceptual framework that explains mindful and sustainable eating 
behaviors of elementary school students. 
Formative activities included focus groups (5 groups with n = 50 3rd – 5th grade 
students), semi-structured interviews (n = 15 school faculty and staff), and cafeteria 
observations (n = 9). While the main emphasis was on understanding students’ 
perspectives, it was anticipated that feedback from school staff and cafeteria observations 
would complement focus group findings.  
Interview and focus group guides were developed using triangulated methodology 
to solicit feedback in key areas (outlined in Table 4) and converge different information 
sources. The study examined 1) student knowledge/perceptions of healthy diet, mindful 
eating, and sustainability, 2) perceived causes/magnitude of plate waste, and 3) possible 
school-based strategies to reduce waste and encourage healthy eating. Photos were used 
as prompts for focus groups to ensure questions were understandable. Materials for all 
activities were reviewed with subject experts to ensure content validity. Field notes, audio 
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recordings of interviews and focus groups, and verbatim transcripts were generated from 
these activities. 
 
Table 4: Key areas of focus for interview and focus group guides 
Theme 1:  Student knowledge and perceptions of healthy diet, mindful eating, and sustainability 





- Can anyone tell me what they think 
healthy eating is? 
- How do people know how much food 
they should eat? 
- How do people know when they have 
eaten the right amount of food? 
- Do you think they know enough about 
what healthy eating is? 
- Do you think your students eat enough 





- Is it easy or hard to know how hungry 
or full you feel? 
- Do the foods that you want to eat 
change when you feel more less 
hungry? 
- Are there things that make it tougher 
to know how hungry or full you are? 
- Do you think your students would be 
interested in learning about nutrition, the 
environment, and/or mindfully choosing 
and eating food that is healthy for them 
and more sustainable for the planet? 
- Do you think they would be interested in 
learning from their peers? 
Perceptions 
of food waste 
& 
sustainability 
- Has anyone ever heard of the word 
“sustainability”? What does it mean? 
- Does anyone think about ways to take 
care of the planet? What are some of 
the ways? 
- Does anyone think that what we 
choose to eat is related to the 
sustainability of our planet? Are some 
foods better for the earth than others? 
- What about the food that we throw 
away, is that related to the 
sustainability of our planet? How? 
Theme 2: Perceived causes and magnitude of plate waste 
Sub-themes Focus Group question/prompts Interview question/prompt 
Causes of 
plate waste 
- Why do people throw away food? 
- Why do you throw away food? 
- Why do you think people throw away 
food? 
- Why do your students throw away food? 
- What is your opinion on the quality of 
food that is served? Do you eat any of 
the food served to students? What do 
you like and not like about it? 
Magnitude 
and types of 
foods wasted 
- Do you think people usually throw 
away a lot of food? How much is a 
lot? 
- What foods do you think kids throw 
away the most at school? What are 
these the foods that kids throw away? 
- About how much food do you think is 
thrown away at lunchtime?  
- Which foods do you think are thrown 
away the most? 
- Do you think the amount of food that 
your students throw away is a problem? 
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- Do you think most of the food that 
kids throw away is healthy for them? 
Are there any ways to help kids like 
some of those healthy foods better? 
What about the type of food that is 
thrown away? 
- In general, do you see any problems 
related to throwing away food? 
Theme 3: School-based strategies to reduce waste and encourage healthy eating 





-  - Do you ask for feedback from students 
about the food? How? 






- Can you think of any ways to 
encourage kids to eat more fruits and 
vegetables at lunch? 
- Can you think of ways to encourage 
kids to throw away less food in 
general? 
- Can you think of ways to encourage 
kids to throw away less of their fruit 
and vegetables? Why do you think 
these ideas will work? Can you think 
of any reasons why these ideas might 
not work? 
- Do you think the other kids in your 
class would like this program? Why? 
- What are some ways that I could make 
a program like this more fun? 
- Would it be possible to have a program 
[to encourage mindful and sustainable 
eating and discourage excessive plate 
waste] at your site? 
- What kind of time commitment would 
be reasonable? 
- What time of day do you think would 
work best to deliver lessons?  
- Do you think there is anyone who works 
at the school or is part of the PTA that 
might be interested in helping with this 
kind of program? 
- Are there any “behind the scenes” 
changes that you think would be helpful 
in encouraging students to throw away 
less food? 
- Can you think of any barriers related to 
student interest in this kind of program? 
- What could I do to make sure students 
enjoy and are engaged with a program 
like this? 
- Can you think of anything else that 
would make a program like this 
successful?  
Logistics - Have you had any classes or programs 
about food or nutrition before? What 
did you like and not like about them? 
- How long does it typically take students 
to go through the tray line? 
- you often have to ask students to take 
more or different items so they have a 
reimbursable meal? How much effort do 
you have to give to make sure students 
have the required components? 
- Can you please describe what the 
interaction with students is like when 
they are in the tray line? 
- Is lunch monitored by anyone outside of 
the cafeteria staff? What kind of 
interaction do they have with students? 
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3.3.1 Cafeteria Observations 
Three full lunch periods, each approximately 3 hours in length, at each school (n 
= 9) were observed to understand environmental factors that may influence consumption 
and waste patterns. An adapted version of a structured cafeteria observation form,64 
which itself was originally developed from the SL Scorecard, was used to evaluate 
general layout/flow, available foods, foodservice practices, and interaction among adults 
and students. Additional attention was focused on observing lunchroom turnover 
practices, how students discarded remaining food, and which foods were commonly 
discarded. Cafeteria observations began before focus groups and interviews, offering an 
opportunity to incorporate additional topics into guides that warranted additional 
evaluation. A summary of lunchroom characteristics observed is provided in Table 5. 
Table 5: Observed cafeteria characteristics 
Area/topic Item observed Criteria noted 
Dining area 
atmosphere 
Posted menu with current day’s options Location, size, content; photos taken 
Posted menu with previous day’s 
options 
Location, size, content; photos taken 
Posted calorie count or nutrition 
information 
Presence or absence; photos taken 
Service line 
atmosphere 
Posted menu with current day’s options Location, size, content; photos taken 
Posted menu with previous day’s 
options 
Location, size, content; photos taken 
Posted calorie count or nutrition 
information 
Presence or absence; photos taken 
Marketing & 
signage in dining 
area 
Branding or decoration that reflects 
student body 
Presence or absence and description; 
photos taken 
Share table Availability; photos taken 
Signs related to healthy eating Number; photos taken 
Signs related to unhealthy eating Number; photos taken 
Signs related to physical activity Number; photos taken 
Water fountains or cools Presence or absence, location, 
availability of cups; photos taken 
Trash/debris Presence or absence; description; photos 
taken 
Dust, dirt, or residue Presence or absence; description; photos 
taken 
Graffiti or damaged property Presence or absence; description; photos 
taken 
Service line fruit Fruit options List of available choices 
Sliced or cut fruit Availability 
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Fruit in at least two locations  Availability 
Quality of fruit Description of any browning/bruising  
Service line 
vegetables 
Vegetable options List of available choices 
Hot and cold options Indicate if both are available; specify 
which 
Quality of cold vegetables Description of any wilting/dull 
Vegetables noticeably incorporated into 
entrée item 
Availability; specify which entrée 
Self-serve spices, seasonings to flavor 
vegetables 
Availability 
Pre-packaged salads and/or salad bar Availability 
Service line 
beverages 
While milk Offered in all beverage areas 
White milk displayed in front of other 
milks 
Presence or absence 




Entrée identified as featured menu item Availability; description 
At least one fruit is identified as fruit of 
the day 
Availability; description 
At least one vegetable is identified as 
vegetable of the day 
Availability; description 
Creative, descriptive naming  Presence or absence; list and describe 
A la carte items Availability during dining service 
Dining area 
atmosphere 
Organized start to meal service Presence or absence 
Cleaning supplies, broken/unused 
equipment 
Visibility during mealtime; photos taken 
Lights On/off during mealtime 
Trash cans If emptied when full 
Location of trash cans If at least 5 feet from dining students; 
photos taken 
Teachers or staff If eating in cafeteria 
Service line 
atmosphere 
Students waiting in line when lunch ends Presence or absence 
Cleaning supplies, broken/unused 
equipment 
Visibility in service lines; photos taken 
Lights On/off in service line 
Waste disposal Procedure/behaviors Photos of 10 trays immediately before 
students discard 
Composting Availability; description of procedure; 
photos taken 
Composting signage, instructions, and 
assistance from staff 
Description; photos taken 
Compliance with composting Observation and description of 10 
students sorting food 
Acceptable foods List of compostable foods 
Share table Signage Availability 
Ice or refrigeration Availability 
Procedures at end of lunch Description of how remaining foods 
handled  
Additional photos: General dining area immediately before meal service, general service area, tray line 
with available hot foods immediately before meal service, beverages and a la carte options 
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3.3.2 Focus Groups with Students 
Five focus groups with 3rd – 5th grade students (n = 50) were held during the 
school day. Students were asked about concepts related to nutrition, mindful eating, and 
sustainability, and opinions about the amount and types of foods often wasted, both in 
general and in the school environment. Finally, they were asked several questions to 
gauge interest in a future intervention. 
Prior to beginning, students were reminded of their right to not participate and 
informed that the questions/prompts were intended to solicit their opinions rather than 
any right or wrong answers. Students were then asked their permission to audio record 
the session (no student objected.) Photos were used as prompts for some focus group 
questions; for example, after asking students what they learn about nutrition in school, a 
MyPlate diagram was shown and students were asked if they recalled seeing it in school, 
where, and in what context. The lead researcher moderated the discussion, with a 
research assistant present to take notes. The sessions were one hour in length, with the 
first 45 minutes spent in the moderated discussion and remaining 15 minutes for students 
to pilot test a draft psychosocial questionnaire to be used in the pilot intervention. 
Students were instructed to ask for clarification and to identify any questions, words, or 
concepts that they did not understand. This offered an opportunity to refine the 
instrument prior to the pilot study to ensure that it was understandable and of an 
appropriate reading level for 3rd-5th grade students. 
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3.3.3 Interviews with School Staff 
Fifteen interviews with school nutrition personnel, administrators, and other staff 
members were conducted. Each interviewee was provided a written informed consent 
and, after signing and agreeing to continue, asked if they had any questions before 
beginning. Interviewees were asked for their permission to record the conversation; none 
objected. Interviews generally lasted between 15 and 30 minutes. During the interviews, 
staff were asked to discuss opinions regarding student eating and food waste behaviors 
and perceptions of barriers or facilitators to behavior change. Food service staff and 
administrators were asked logistical questions related to meal service. Next, interviewees 
were asked for opinions about various possible program strategies. Before concluding the 
interview, they were asked if they had any additional comments, feedback, or priorities 
that the researcher should be aware of. 
 
3.4 Pilot Intervention Protocols 
The FTTF program consisted of a 16-week mindfulness- and sustainability-
focused nutrition curriculum delivered to a small group of 5th grade students (n = 8), 
dissemination of study messages by those same students, updated cafeteria signage to 
promote produce consumption, and development of an “expanded” share table in the 
cafeteria. This expanded share table functioned like a typical share table/bin, where 
students could donate or select additional sealed cafeteria foods, but was marketed with 
eye-catching signage and displays to offer a mechanism to save and recover food left at 
the end of the day’s lunch (when it would have otherwise been discarded.) The 5th grade 
students, known as the “Veggie Leaders,” convened weekly as a club, where they were 
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taught a brief lesson on nutrition, mindful eating, or the food system and then developed 
plans and materials to disseminate what they learned to the school community, which 
they delivered during school hours. Dissemination activities included hosting a school-
wide mindful eating contest, making morning announcements with key facts, creating 
and posting informational artwork, and writing an educational story for young 
schoolmates. Lessons for the curriculum were compiled from several published resources 
or written by the lead researcher.  
The intended audience for this project was the entire student body. The main 
outcomes, measured from students in all grades, were student intake during lunch and the 
amount of plate waste produced per student. Secondary outcomes included plate waste 
measured at the school level and changes in psychosocial factors, such as attitudes and 
beliefs related to mindful and sustainable eating behaviors, measured from students in 
upper-level grades (3rd – 5th).  
 
3.4.1 Student Leaders & Curriculum 
FTTF’s 16-week curriculum aimed to increase student capacity to consume 
produce and reduce waste during lunch. Delivery was intended for Veggie Leaders, who 
act as student leaders, during 45-minute weekly meetings. The meetings were held 
weekly before school, as the school’s principal indicated that, in her experience in this 
particular school, transportation for extracurricular activities was generally less of a 
barrier when they were held before school rather than after. Lessons were adapted from 
published resources and intended to target personal level constructs and were structured 
into 8 modules, each covered during the first half of meetings over a two-week period. 
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This arrangement offered flexibility, as timing could be adjusted based on Veggie Leader 
interest, and an opportunity for the Veggie Leaders to complete tasks between meetings, 
like observing the school food environment to discuss the following week. 
The introductory lesson was based on MyPlate and was developed by the lead 
researcher. Three lessons, adapted from Foodie U, 58,59 were devoted to mindful eating 
and emphasized sensory exploration of new foods, understanding hunger cues, and 
recognizing the value inherent in foods. The remaining lessons, adapted from FoodSpan56 
and Feeding Minds, Fighting Hunger,61 focused on understanding the food system from 
environmental and social perspectives. Food system lessons covered the food supply 
chain, influences on food choices, environmental impact of food waste, and hunger. 
Lessons were participatory, utilizing activities/games to convey information and practice 
new skills. The specific topics, activities, and methods for dissemination are delineated in 
Table 6.  
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Table 6: Overview of curriculum content 
Lesson Education Activities Dissemination Activities 
MyPlate - Matching game for foods/ food groups;  
- Sharing health benefits of favorite FV 
- Morning announcement; 
- Educational artwork for cafeteria 
Exploring our 
Food System1 
- Game to visualize connections in food 
system;  
- Reading abbreviated version of 
“Miguel’s Tomatoes”3 
- Morning announcement; 
- Writing a simplified version of story 




- Creating list of non-judgmental 
descriptors for food; 
- Exploring foods using all senses 
- Morning announcement;  
- Prepared materials for contest – 
adapted worksheet for “Five Senses 
Snack”  
Why We Eat 
What We Eat1 
- Debate on causes of food choices; 
- Creating artwork to depict “healthy 
food environment”  
- Morning announcement; 
- Brainstorming ways to adapt 
cafeteria to encourage healthier 
choices 
Getting to Know 
Hunger and 
Fullness2 
- Demonstration of hunger and fullness 
using variety of scales; 
- Group snack to practice understanding 
physical sensations 
- Morning announcement;  
- Creation of large hunger/fullness 
scales for cafeteria; 
- Prepare materials for contest – 




- Discussion of food waste generated 
throughout the supply chain;  
- Decoration of food recovery hierarchy 
worksheets for cafeteria 
- Morning announcement; 
- Health fair table – Veggie Leaders 
solicited ideas to reduce waste and 
provided written information to 
parents  
The Hunger 
Gap1, 3  
- Discussion of food insecurity;  
- Journaling activity – students privately 
wrote/ drew about feelings about 
community food insecurity  
- Morning announcement; 
- Creation of artwork for cafeteria to 




- Students started vegetable seeds to 
demonstrate effort involved in food 
production; 
- Mindful eating practice 
- Morning announcement; 
- Prepare materials for contest – 
adapted version of “Thankful 
Thoughts” worksheet 
1 Adapted from FoodSpan curriculum; simplified for audience age  
2 Adapted from Foodie U curriculum; lessons shortened for time constraints 
3 Messages from Feeding Minds, Fighting Hunger incorporated into lesson  
 
3.4.2 Dissemination Activities 
The Veggie Leader’s main role was to model behaviors and act as leaders through 
a variety of self-directed dissemination activities. Each week, students prepare 
materials/activities to disseminate concepts covered in that week’s lesson to the school 
during the second half of the meeting time. Activities were not predetermined by the 
moderator to encourage students to spearhead ideas, as student leaders can exert positive 
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influence on their peers.88,89,91,92 Instead, the moderator offered a variety of ideas for 
Veggie Leaders to choose from if needed, and provided gentle guidance to ensure their 
materials were informative and targeted key messages. Activities completed by Veggie 
Leaders included: 
• Weekly morning announcements: Each week, the Veggie Leaders wrote a brief 
announcement to convey a simple message from their lesson, beginning with a 
simple vegetable-themed exercise or stretching activity, and their principal invited 
1-2 of the Veggie Leaders to read it to the school during the regular daily 
announcements. Veggie Leaders had the idea to incorporate an exercise (which 
loosely revolved around a fruit and vegetable theme), believing that a coordinated 
activity would prompt students throughout the school to direct their attention to 
their announcement that followed. One example exercise was “Pretend that you 
are a farmer planting seeds – slowly bend forward to touch the ground where you 
plant your seeds, then stand up, reach your arms up over your head, and look up 
to see if the sun is shining to make your plants grow.” The remainder of the 
announcement was intended to highlight a new topic of posters in the cafeteria or 
introduce an idea. For example, one week Veggie Leaders introduced the idea of 
thinking about hunger cues before lunch, saying, “Did you know your belly tells 
you things that help you know what you might like to eat today? It takes practice, 
but if you pay attention, you can figure out what it’s saying. Sometimes when you 
notice that your belly is hungry, healthy foods like fruit and vegetables taste 
better. Try to think about how hungry you are before lunch today!” 
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• Mindful eating contests: During the intervention, Veggie Leaders planned a 3-part 
contest for their school (though not a true “contest” as all students who 
participated received a prize.) Similar to the reasoning for requiring Veggie 
Leaders to complete an application to enroll in the club, the word “contest” was 
used to make these mindful eating activities seem exciting for students, hopefully 
increasing their engagement and participation. Veggie Leaders created a 
decorative display for the area where students congregate when waiting to enter 
their lunchroom to hold blank worksheets and a box for those that were 
completed. Worksheets were adapted versions of those they used during mindful 
eating lessons and covered exploring sensory aspects of food, learning hunger and 
fullness cues, and writing a letter to express appreciation for food you receive. 
The Veggie Leaders edited the worksheets after completing each themselves, 
announced the contest and due date during announcements, collected completed 
worksheets, and distributed prizes (FTTF t-shirts) during lunch. Approximately 
35 students in kindergarten – 5th grade participated in the contest. 
• Cafeteria artwork: Much of the Veggie Leaders outreach efforts were focused on 
creating educational artwork in the cafeteria. Among their creations were signs 
where they listed their favorite vegetable, what they liked best about it, and a 
health fact about that food; large hunger and fullness scales labeled with feelings 
someone might experience at various levels; lists of descriptive/non-judgmental 
words to use when talking about foods; scenes to show different steps in the food 
supply chain; and descriptions of resources used to produce food. 
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• Story writing: Veggie Leaders read a story from Feeding Minds, Fighting 
Hunger61 called “Miguel’s Tomatoes,” which was written to teach children about 
steps in the food system. Veggie Leaders expressed interest in sharing the story 
with young students in the school and decided to write their own version based on 
their local community. They created it as a PowerPoint presentation with many 
pictures and few words so it would be appropriate for early readers. 
Unfortunately, because of complex school scheduling, there was not time for 
Veggie Leaders to share their story with students in person, but the file was 
shared with teachers in the school.  
• Photojournalism: Working in pairs, Veggie Leaders were provided with 
inexpensive digital cameras, and took photos throughout their school (before and 
after school or during homeroom with permission from their teacher) to document 
examples of food waste at breakfast, healthy foods prepared in the cafeteria, and 
examples of their school environment that encourage healthy behaviors. The 
original intention was to create a slideshow to play during lunch, but photos were 
not of high enough resolution to project on a large screen; instead, this activity 
was a learning experience for Veggie Leaders to understand how the environment 
supports or undermines healthy behaviors and provided a conversation starter for 
them to teach their classmates about plate waste, why it is important to consider, 
and how they can minimize it while having breakfast in their classrooms. 
• Health fair volunteering: The school’s wellness committee organizes a yearly 
health fair and Veggie Leaders created and volunteered at a food waste-oriented 
table. They decorated the table with annotated food recovery hierarchy diagrams 
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and, during the fair, created an interactive display to solicit ideas to create less 
waste at lunch. They posed a question on a poster board (“what are ways that you 
can throw away less healthy food at lunch?”) and asked students and their parents 
to write ideas on post-it notes. Additionally, they distributed printed information 
to parents about ways to reduce waste at home. 
These activities target constructs at both the environmental (disseminated messages 
throughout the school community) and behavioral (modeling & teaching of eco-literate 
behaviors, development of mindful eating skills) levels. 
 
3.4.3 Cafeteria Environment Strategies 
Because the school environment has influence on student food consumption,112 
FTTF incorporated strategies to reinforce messages in the cafeteria, which were designed 
to draw attention to daily produce options and encourage engagement. Colorful graphics 
used on signs and materials (Figure 2) were designed based on feedback during the 
formative study, where students indicated simple, colorful images showing children were 
the most eye-catching. Research indicates consistent branding is an effective method to 
increase attractiveness of healthy options113 and project visibility.114,115  
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Figure 2: FTTF photos showing program branding 
 
Cafeteria reinforcements included a menu board specifically to highlight fruits 
and vegetables of the day, labeling items in the tray line, and a feedback board. While the 
schools in the district routinely send home monthly menus and announce options each 
morning, menus in the cafeteria were observed during the formative study to be 
inconsistently updated and may have prevented students from truly considering which 
foods they would prefer to eat that day. The new menu board was placed at the entrance 
to the cafeteria, where students congregate before being sent in for lunch, adding an 
additional opportunity to emphasize daily fruit and vegetable options and encouraging 
students to use mindfulness skills by considering their preference before selecting food.  
Labeling foods in the tray line is a common technique to inform students of the 
available options and recommended as part of SL interventions but was not previously 
done in this school system. Formative research indicated students could not see available 
foods, causing them to perceive few available choices, so a simple cafeteria change was 
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to begin writing available foods on the glass sneeze-guard in the service area tray lines. 
These strategies offer opportunities for students to consider available choices, highlight 
their autonomy, and encourage practicing mindful eating by considering which satisfies 
their hunger, preferences, and physical cues.  
The feedback board was a large, durable poster displayed in the cafeteria. Each 
week, a question specific to that week’s lesson was posted (e.g., “What are ways you 
notice when you are hungry or full?” or “What is your favorite vegetable and what do 
you like about it?”), with provision of blank note cards, pencils, and a receptacle for 
completed cards below. The previous question and student responses were taped to the 
wall in nearby space. This strategy was intended to help further disseminate messages 
throughout the school (environment construct) by encouraging students to consider 
concepts throughout the week. Additionally, formative feedback indicated students were 
excited to see their work displayed publicly, so this practice was further thought to 
increase overall engagement. 
Finally, a food recovery program was established in the cafeteria to target 
environmental and behavioral level constructs. Many schools utilize share bins/tables for 
students to donate unopened and intact items, like milk or bagged carrots, that they do not 
want and is a recommended method to reduce food waste.116 Donated items are then 
freely available to any student. Guidelines117 state that recovered items may be offered 
during a subsequent meal service or donated to an outside non-profit organization, but 
formative findings revealed food safety concerns led schools to dispose of them or 
remove share bins entirely. The intervention school had used a small share bin the 
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previous year but discontinued it due to low use by students and concerns about germs. 
The control school had a small bin that was maintained throughout the intervention. 
As part of FTTF’s pilot implementation, an expanded share table was created, 
steps were taken to ensure items remain food safe, and the school was consulted to 
determine an appropriate use for recovered items. The researcher explored opportunities 
to donate items to a local emergency food program, but logistically, it was not a feasible 
option for the pilot study. It was decided that the best recipient was the intervention 
school’s afterschool program, as the cafeteria manager explained that a higher proportion 
of attendees qualify for free or reduced-price meals than the school’s general population, 
and many are also recipients of the school’s backpack pantry program. The backpack 
pantry is a program to distribute shelf-stable items at the end of the week to students who 
may experience hunger over the weekend; this program was also considered as a target 
for food recovered in the cafeteria, but distributing perishable items to students who rode 
the school bus or did not go directly home after school was a barrier to implementation. 
Instead, utilization of the backpack pantry program was thought of as a marker to identify 
an appropriate group to be offered donated food items. 
The share table was designed to be attractive, using a brightly colored tablecloth, 
labeled bins, and a banner to indicate the table’s purpose (Figure 3). Rules protecting 
food safety were introduced to students when the table was first established, and 
protocols were reinforced by cafeteria monitors. Specifically, the researcher introduced 
the table to students, explained that only sealed or intact items (e.g. unbitten whole fruit) 
that were served by the cafeteria could be donated, showed where items should be placed, 
and explained that students should not donate items when they were feeling sick. 
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Figure 3: Expanded share table photos 
 
The expanded share table targeted environmental level constructs by creating new 
options for food recovery. Additionally, it targets the behavioral level by offering an 
opportunity for students to practice mindful eating and waste reduction skills. In this way, 
students had an opportunity to select a healthy snack if their hunger level was higher than 
anticipated or could utilize a more sustainable method to dispose of uneaten food than 
throwing those items in the trash bins. Finally, because students in the formative study 
expressed strong interest in reducing waste to help alleviate food insecurity experienced 
by some members of their community, it offered an opportunity to address their moral 
concerns about food waste. 
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3.5 Evaluation & Analysis 
3.5.1 Data Collection Instruments & Activities  
Measurement tools and activities included in the pilot study measured key 
outcomes related to produce consumption and plate waste patterns at the individual and 
school level. Specifically, meal observations were made of student lunches to capture 
individual selection, consumption, and waste behaviors among kindergarten – 5th grade 
students; a behavioral survey was administered to 3rd – 5th grade students to measure 
changes in related psychosocial constructs at the individual level; and plate waste was 
measured at the school level by conducting a series of food waste audits. These measures 
are described in more detail below. 
Digital photography of student meals: Selection, consumption, and plate waste 
behaviors among students were measured at the individual level through observing 
student lunches at the study baseline and conclusion, using the digital photography 
method of visual estimation. Methodology for taking pre- and post-meal photos was 
based on procedures described by Taylor and Colleagues,72 who validated their 
procedures by comparing visual estimates  to a sample of weighed items (n = 164). 
Specifically, a digital camera was set up on a tripod and a mat with guidelines for tray 
placement was placed on a rolling cart. This allowed researchers to move the camera 
station around the cafeteria while ensuring that photos were taken from the same height 
and angle. Researchers took pre-meal photos of student lunches as soon as students exited 
the tray line and before they began eating. Post-meal photos were then taken by 
collecting trays from students prior to them discarding the contents and performing 
minimal adjustments to ensure that all remaining food items were visible (for example, 
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by removing napkins or wrappers, or by pouring the contents of a chip bag onto the tray.) 
Additionally, researchers removed items that were not visually estimable, such as milk or 
juice served in opaque containers. These items were labeled with the student’s ID number 
and weighed separately.  
Following data collection, PowerPoint presentations were created to present pre- 
and post-meal photos side-by-side. These photos were each evaluated by two research 
assistants, who recorded all foods selected by the student and rated the proportion 
consumed of each component on the tray using a modified Comstock rating scale72,74 
where the proportion eaten was estimated as none (0%), taste (10%), some (25%), half 
(50%), most (75%), or all (100%). Weights of non-visual items were then used to 
calculate the proportion consumed (based on the weight of the unopened item), which 
was added to the dataset. Any ratings by the research assistants that differed by >1 point 
on the 6-point rating scale were reviewed and adjudicated by the lead researcher to reach 
a consensus. Approximately 89.4% of the initial ratings made by the two research 
assistants were in agreement.  
Some photos were due to unfamiliarity with the camera equipment or because 
students accidentally discarded their tray contents before it was collected. Observations 
that were missing pre-meal photographs were removed from the dataset. It would have 
been possible to estimate the proportion consumed of any items that the student did not 
finish from these photos, but doing so would have resulted in underestimation of intake 
because any items that were completely finished could not be recorded by researchers as 
part of the list of selected foods. This resulted in the removal of 37 photos from the 
baseline dataset and one photo form the follow-up dataset. When the student’s post-meal 
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photo was missing, as was the case for 8.3% of the observed meals, the mean value for 
the proportion consumed by students within the same school was imputed for all selected 
items. A more conservative approach would have been to assume that these students 
consumed 100% of all selected items, but this would have overestimated consumption. 
Because these missing observations were due to camera errors on the part of the 
researchers and not because of student characteristics, it was decided that using the mean 
value would reduce the chance of overestimating intake without introducing a dramatic 
source of bias.  
Standard serving sizes for foods were obtained from production records and 
verified by weighing 2-3 samples of each food at baseline. These values were used in the 
evaluation of the nutritional content of foods selected, consumed, and wasted by each 
student. Nutrient analyses and meal crediting information of foods served were provided 
by the county’s registered dietitian; when values for certain nutrients were not available, 
they were collected from the manufacturer (for packaged items) or from the USDA’s 
Standard Reference (for non-packaged items such as fresh fruits or vegetables.)118 
Combined with serving sizes and the proportion of each item consumed, these data 
allowed the estimation of servings of fruits and vegetables, energy, and 
macro/micronutrient content of foods that students selected, consumed, and discarded at 
lunch.  
The same classes were observed at both time points, but only students who ate a 
school lunch on the data collection day were eligible to participate. As stated, variations 
in student purchasing and attendance led to samples at baseline and follow-up that 
differed somewhat, resulting in 235 students participating at baseline (69.8% at the 
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intervention school, 30.2% at the control school) and 253 students participating at follow-
up (68.4% at the intervention school, 31.6% at the control school); 162 of these students 
participated in both measurements (75.3% at the intervention school, 24.7% at the control 
school). Sample sizes for all activities are summarized in Table 1. Student lunch 
observations were made over a period of 3 days at each school so that a variety of menu 
items could be evaluated. The school system uses a modified two-week cycle menu, 
where entrees repeat biweekly and side items repeat weekly. Because the main emphasis 
in this implementation was to observe changes in student produce intake, observations at 
the two school were separated by one week to balance the need to observe comparable 
foods with parameters in the school schedule (such as half days and field trips) that were 
expected to affect student attendance and lunchtime consumption. 
A set of 30 identification numbers was given to each class that agreed to 
participate and teachers were asked to assign each student an ID number, which was 
tracked on a list with the students’ first names only. Each participant’s meal was 
identified in the photos by placing a laminated card with their ID number on the student’s 
tray and students used the same numbers at both measurements. The researcher kept the 
ID list and set of cards for each class in a sealed envelope during the implementation 
period. 
Individual psychosocial measurement: The participating 3rd – 5th grade classes 
were also asked to complete a behavioral survey to capture information about their 
produce intake during the previous day and changes in psychosocial factors related to 
mindful and sustainable eating at both baseline and follow-up periods. Four dietary intake 
questions were selected from the CATCH Kid’s Club After-School Student 
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Questionnaire,119 an instrument previously tested in this age range. Previous 
psychometric analysis showed items in this original questionnaire to have acceptable 
reliability (Cronbach’s α > 0.6 throughout the instrument); recognizing that self-reported 
intake of students is problematic to measure, this level of reliability was considered 
reasonable. The selected items asked the student to report the number of times they 
consumed fries/chips, vegetables, beans, and fruit during the previous day, with options 
ranging from “none” to “three or more times.” Because produce consumption was of 
primary interest in the present study, the questions asking about vegetable, bean, and fruit 
consumption were used in the analysis. A composite score to estimate number of produce 
eating occasions during the previous day by summing responses to the three items (and 
making the assumption that three was the maximum number of times students consumed 
any of the individual categories in one day); the range of possible responses to this 
composite variable was 0 – 9.  
The remaining questions were adapted from a more general eating behavior 
survey that was designed for use in young adolescents to measure changes in SCT-related 
constructs.48 These items were adapted to more specifically ask about mindfulness- and 
sustainability-related behaviors and can be seen in Table 7. The original instrument 
included subscales for 7 SCT constructs: self-efficacy (belief in one’s ability to achieve 
the desired behavior), intentions (proximal goals set by an individual), behavioral 
strategies (methods used to increase motivation or help achieve proximal goals), 
expectations (perceived benefits), perceived importance (value placed on perceived 
benefits), situation (perception of environmental influences), and social norms. The 
original instrument showed acceptable internal consistency (α = 0.65 – 0.79 for all 
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subscales) and excellent rank order repeatability (intraclass correlation coefficient [ICC] 
= 0.81 – 0.89 for all subscales).48 Confirmatory factor analysis was used to demonstrate 
factorial validity of the instrument, and the finalized instrument demonstrated adequate to 
excellent model fit for all subscales of the SCT model.48  
Formative feedback indicated the need for any survey instruments to be short and 
quick for students to complete; for this reason, along with evidence from a previous 
mediation analysis51 that showed less evidence for social support and situation constructs 
in predicting behavior of this age group, items from these subscales were removed to 
create an abbreviated instrument. Additionally, wording of the included items was 
adjusted to more specifically probe about mindful eating and the environmental impact of 
food choices, rather than about eating behaviors in general.  
Responses to items in each subscale were averaged to create composite estimates 
of self-efficacy to base lunch choices on body cues, intentions to select and eat healthy 
foods, behavioral strategies employed to practice mindful and sustainable behaviors, 
expectations of health benefits resulting from mindful and sustainable behaviors, and 
importance of experiencing those expected benefits that were on the same scale as the 
individual items. As seen in Table 7, possible responses for self-efficacy and 
expectations ranged from 1-6, from 1-5 for behavioral strategies, and from 1-4 for 
intentions and importance. 
Prior to administration, the instrument was reviewed with subject-matter experts 
to ensure content validity and pilot tested with a group of 50 3rd-5th grade students to 
ensure the questions were understandable and of an appropriate reading level. Reliability 
of the adapted instrument was then evaluated by generating estimates of internal 
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consistency (using Cronbach’s α), repeatability (using ICC), and stability of repeat 
administrations (using Spearman’s ρ). Unacceptable reliability results were used to 
identify possible items for removal (for example, if removal of an item substantively 
improved internal consistency of the subscale, researchers considered dropping that item 
from the subscale.) The researchers used the same benchmarks for acceptable reliability 
used by Dewar, et al.;48 however, this goal was balanced with the need to maintain at 
least three items in each subscale to create a composite variable and recognition that 
results from this pilot implementation would be used to refine the instrument for future 
work. As a result of reliability analyses, two self-efficacy items (SE to understand 
hunger, and SE to eat with friends) and one from behavioral strategies (considering 
hunger when choosing food) were removed for the main analysis. 
Students used the same ID numbers when completing the survey as they did 
during the plate waste measurement, and any student who did not participate in that 
activity were assigned a new number. All students in the participating classes were 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































School-wide plate waste measurement: Plate waste was also measured at the school-level 
by conducting a series of food waste audits using a methodology suggested by the USDA 
and EPA.120 Audits were conducted four times at each school – at baseline, follow up, 
and two evenly spaced periods during implementation – and were held on days when the 
schools served the same menu. Because of space and time constraints, lunch trays were 
collected from 2-3 classes in each grade at the end of their lunch period during 7 out of 8 
measurements (an attempt was made during the 1st measurement to include the entire 
school, which was deemed not feasible during the remaining measurements.) The items 
remaining on student trays were then separated by data collectors into buckets labeled for 
meat/meat alternate, grains, dairy, fruit, vegetables, and snacks/a la carte items. Inedible 
items (such as cores, peels, napkins, and straws) were discarded into the trash. After the 
items collected from an individual grade were sorted, the buckets were weighed and the 
number of trays was counted to determine average per-student estimates of plate waste in 
each category.  
 
3.5.2 Data Management 
All data collection materials (focus group and interview recordings, transcripts, 
and notes, observation notes, meal photographs, completed questionnaires) and 
completed consent forms were securely stored. Physical materials (notes, questionnaires, 
and consent forms) were maintained in a locked private office. Electronic materials have 
been maintained on a password protected computer and shared amongst the research team 
using a secure network. Collected data included only the ID number of participants; 
identifying information, such as full names or birthdates, were not recorded on any data 
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collection forms. Similarly, signed consent forms have no record of participant ID 
numbers linked to them.  
Data entry methods were specific to the type of data collected. Recordings of 
focus groups and interviews were processed by the researcher to develop verbatim 
transcripts. Behavioral questionnaires were entered by research assistants and checked for 
errors by the lead researcher. Individual plate waste data were independently evaluated 
and entered by two research assistants. The lead researcher then created macros in Excel 
to compare their evaluations, which flagged all differences, and reviewed these with the 
original meal observation photos to correct any errors (e.g. missing or mislabeled foods) 
and to adjudicate ratings that were not within one point on the 6-point rating scale.  
Initial processing of data was conducted in Microsoft Office. Transcripts of 
interviews and focus groups were created in Word and, using the method proposed by 
Ose,121 were transferred to Excel for coding and sorting into a logical structure, before 
transferring back to Word for later analysis. Meal observation photos were organized in 
PowerPoint, so that each slide included the pre- and post-meal photos from an individual 
student. Additional cleaning and preparation of data was conducted in Excel, by flagging 
values that were outside of possible response ranges, creating codebooks, and organizing 
into structures suitable for analysis.  
 
3.5.3 Data Analysis 
Analysis of qualitative data from the formative was guided by grounded theory, 
specifically using the constant comparative method.54 Grounded theory provides a useful 
framework for conducting and analyzing qualitative research, where data are analyzed 
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without a pre-defined hypothesis in mind; instead, themes and concepts emerge 
organically during evaluation of the data to develop hypotheses that are setting-specific 
and appropriate for further investigation in the population of interest.52  Incorporating the 
constant comparative approach offers a method for data reduction through the process of 
coding data into discrete categories while continually comparing those categories based 
on their conceptual content.54 Taken together, these data collection and analytical 
practices are important to justify the underlying basis and methods to be used in a later 
intervention study.55 Coding and sorting of transcripts, as described in the data 
management section, allowed data to be structured by key themes that emerged 
organically.121 Key themes for each method (observations, interviews, and focus groups) 
were summarized by the frequency and strength of comments and then compared to 
highlight similarities and differences among findings from each perspective.  
All analyses of quantitative data were completed in SPSS version 24.  Records of 
selected foods were adjusted for items donated to or taken from the share table. Estimates 
of foods selected and the corresponding proportion consumed at the individual level 
yielded estimates of the amount consumed and wasted of each item. Selection, 
consumption, and waste estimates were then combined with nutrition and meal crediting 
information as previously described. Values measured at baseline and follow-up were 
used to compute change values for each food group serving or nutrient category by 
subtracting the baseline value from the follow-up value. Change values for the 
intervention and control schools were then compared using independent samples t-tests to 
identify values indicative of significant between group differences. In addition, output of 
Levene’s test was reviewed for each comparison; when unequal variances were present 
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among the two samples, the nonparametric alternative was used for significance testing. 
Paired samples t-tests were also conducted to identify significant within group 
differences from baseline to follow-up at both schools.  
The survey results were handled similarly but analyzed with non-parametric 
alternatives due to the categorical nature. Between group differences were tested using 
the Mann Whitney U test for independent samples. Within group differences were then 
evaluated using the Wilcoxon Rank-Sum test to identify significant changes over time.  
Composite variables from the behavioral survey were then used to assess any 
apparent associations with selection, consumption, and waste estimates. Psychosocial 
composite variables were examined as possible predictors of fruit or vegetable selection, 
consumption, and waste by students in linear regression models. Using backwards 
selection methods, all psychosocial variables (the 5 SCT constructs and composite 
variable estimating the number of produce eating occasions on the previous day) were 
included, along with treatment group (intervention vs. control school) and grade level. In 
addition, when models to explain consumption of fruit or vegetables were created, the 
number of fruit or vegetable servings selected and the number of calories consumed were 
included as control variables. Similarly, when the number of fruit or vegetable servings 
wasted was examined in regression analysis, the number of fruit or vegetable servings 
selected was included as a control. Only variables that were significant in predicting fruit 
or vegetable selection, consumption, or waste were retained in the final models. The 
amount of variance explained (R2) was evaluated as an indication of the ability of the 
model to predict student behaviors. 
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School-wide plate waste was summarized as per-student estimates for each food 
group. Additional data, such as student demographics and data obtained from share table 




CHAPTER 4: FORMATIVE RESEARCH FOR A NUTRITION 
INTERVENTION TO REDUCE PLATE WASTE AND IMPROVE FRESH 




To promote children’s healthy physical, emotional, and educational 
development,6 NSLP is dedicated to provide balanced meals to improve diet quality and 
promote food security.2 Recent studies of NSLP showed rates of plate waste as 14-31% 
of food served, the highest amount resulting from vegetables.3 Waste of healthy food 
threatens the ability of schools to achieve nutrition goals. Further, wasted food, including 
the proportion resulting from plate waste, threatens food system sustainability.19 
Therefore, the reduction of plate waste should be a priority on the emerging public health 
agenda. Emphasizing sustainability in nutrition interventions is a possible strategy to 
nutritional and environmental consequences of waste. 
Most research cites neophobia, low hunger at meal time, preferences, limited time 
to eat, and food quality as drivers of plate waste.15,31,36 A qualitative study of underlying 
factors of food waste attributed waste to three areas: food-related (e.g. difficulty 
consuming certain foods), child-related (e.g. taste preferences), and program-related, 
including foodservice policies.24 While research has outlined reasonable determinants of 
plate waste, primary focuses of existing studies were to assess meal acceptability by 
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estimating waste, as opposed to identifying causes.31,36 Additional examination is 
necessary to identify strategies to reduce food waste among children to support healthful 
eating and sustainable practices in school cafeterias.  
Mindful eating is a practice to focus on how eating affects an individual and is 
achieved by directing attention on how physiologic needs, emotions, and external cues 
impact food choices.99–101 Previous research found mindful eating may improve student 
preferences for fruits and vegetables.58 Expanding understanding of mindful eating to 
emphasize relationships among food choices and sustainability100 offers a framework to 
influence student fruit and vegetable intake and encourage consideration of 
environmental implications of waste, presenting an opportunity to balance waste 
reduction and child nutrition goals. 
The purpose of this study was to conduct formative research in public elementary 
schools to 1) understand how students and school staff perceive plate waste and 
sustainability, 2) examine determinants of waste and related barriers/facilitators, and 3) 
explore school-based mindfulness and sustainability approaches to reduce waste.  
4.3 Methods 
This study was conducted in spring 2018 at three public elementary schools in 
MD. The proportion of students who are FARM-eligible is over 50% and participation is 
approximately 60%. Reflecting the importance of community engagement, schools were 
selected based on advice of the foodservice supervisor, who has built long-term 
partnerships with the local schools, and three of the five elementary schools were asked 
to participate.  
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Students were eligible for focus groups if they were in 3rd-5th grade and a parent 
provided written informed consent. A recruitment letter describing the study was 
distributed with the parental consent form by principals to approximately 60 students at 
each school. Students were offered a small gift for participating.  
Staff were recruited for the interviews by snowball sampling. Initially, school 
principals were invited, who then recommended additional participants. Interviewees 
provided written informed consent and were eligible if they worked in the cafeteria or 
had knowledge of lunch behaviors. Fifteen staff members participated. 
 
4.3.1 Conceptual Framework & Assessments 
Development of assessments was guided by SCT, a framework commonly used 
when designing health promoting interventions in this population.40 Potential constructs 
in three factors were considered when planning assessments: personal/cognitive 
(knowledge of the food system and nutrition, attitudes and preferences related to food and 
food waste), behavioral (waste and consumption patterns, motivators and barriers related 
to those behaviors), and environment (available food, social norms, and disseminated 
messages throughout the school community).  
Activities included focus groups, semi-structured interviews, and cafeteria 
observations. While the main emphasis was on understanding students’ perspectives, it 
was believed that feedback from school staff and cafeteria observations would 
complement focus group findings.  
Cafeteria observations: Three lunch periods at each school were observed to 
understand environmental factors that may influence consumption and waste patterns. An 
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adapted version of a structured cafeteria observation form64 was used to evaluate general 
layout/flow, available foods, foodservice practices, and interaction among adults and 
students. Additional attention was focused on observing lunchroom turnover practices, 
how students discarded remaining food, and which foods were commonly discarded. 
Focus groups: 5 focus groups with 3rd – 5th grade students (n = 50) were held 
during the school day. Students were asked about concepts related to nutrition, mindful 
eating, and sustainability, and their opinions about the amount and types of foods often 
wasted, both in general and in the school environment. Finally, they were asked several 
questions to gauge interest in a future intervention. 
In-depth interviews: 15 interviews with school nutrition personnel, administrators, 
and other staff members were conducted. During the interviews, staff were asked to 
discuss opinions regarding student eating and food waste behaviors and perceptions of 
barriers or facilitators to behavior change. Food service staff and administrators were 
asked logistical questions related to meal service. Finally, interviewees were asked 
opinions about various possible program strategies.  
Interview and focus group guides were developed using triangulated methodology 
to solicit feedback in key areas (outlined in Table 8) and converge different information 
sources. The study examined 1) student knowledge/perceptions of healthy diet, mindful 
eating, and sustainability, 2) perceived causes/magnitude of plate waste, and 3) possible 
school-based strategies to reduce waste and encourage healthy eating. Photos were used 
as prompts for focus groups to ensure questions were understandable. Materials for all 
activities were reviewed with subject experts to ensure content validity. Field notes, audio 
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recordings of interviews and focus groups, and verbatim transcripts were generated. This 
study received Institutional Review Board approval prior to beginning.  
 
Table 8: Key topic areas of focus group and interview discussions 
Theme Sub-themes Sample Questions 
Student knowledge/ 
perceptions of healthy 
diet, *ME, 
sustainability 
- Definition of   healthy eating *FG: “What makes it harder or easier to 
know when you are hungry or full?” 
*I: “What do your students learn about 
nutrition in school?” 
- Concept of ME 
- Perceptions of food waste & 
sustainability 
Perceived causes/ 
magnitude of plate 
waste 
- Causes  FG: “Why do kids throw away food at 
lunch?” 
I: “Do you think the amount of food that 
students throw away is problematic?” 
- Magnitude, types of foods 
wasted 





- Current strategies to reduce 
waste 
FG: “What activities would make it fun to 
learn about food?” 
I: “If I addressed barriers you described, 
how can I make this program successful?” 
- Future strategies and interest 
- Logistics 
*ME: Mindful eating; FG: Focus Group; I: Interview 
 
4.3.2 Analysis 
Analysis was guided by Grounded Theory, specifically using the Constant 
Comparative Method.54 In Grounded Theory, data are analyzed without a pre-defined 
hypothesis; instead, themes emerge during evaluation to develop setting-specific 
hypotheses.52 The Constant Comparative approach offers a method for data reduction 
through coding into discrete categories which are continually compared based on 




4.4.1 General Cafeteria Environment 
Nine cafeteria observations were conducted in the three elementary schools (three 
observations per school) in April – June 2018. In general, cafeterias were noisy and 
active during lunchtime, but all ran efficiently and students moved through lines quickly. 
Menu boards and foods offered: All three schools had large menus mounted in the 
cafeteria to display the current and following days’ menus, although they were 
inconsistently updated, occasionally displaying options from the previous day. Schools 
served a wide variety of fruits and vegetables during every observation; on any given 
day, schools generally offered two hot vegetables, salads, raw vegetables, and a selection 
of whole, cupped, and dried fruit. Produce was offered in multiple locations and was 
consistently observed to be high quality. Menu items were not labeled on the tray line.  
OVS:  OVS is a practice where students select at least 3 of 5 components offered, 
one of which must be a fruit or vegetable, when purchasing a reimbursable meal and its 
use is associated with reduced plate waste.3 Observed schools utilize a modified version 
of OVS in the cafeterias, where students are required to select a fruit, may select milk, 
and are served a half portion of the vegetable of the day but may ask for a full portion.  
Use of share bins: Two of the observed schools maintain share bins in the 
cafeterias; neither was labeled, but the purpose was apparent. Students used bins to leave 
unopened items (e.g. milk, packets of carrots) and whole fruit in ice-filled bins, where 
donated items are then available for any other student to take. Items remaining at the end 
of the day’s lunch periods are then discarded. The share bins rarely contained more than a 
dozen items during observations.  
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Interaction among adults and students: Cafeteria monitors and administrators 
supervised lunch in all schools. Their interaction with students was generally limited to 
behavioral oversight. They provided some assistance to young students by opening 
packages or offering condiments and were infrequently heard encouraging students to eat 
items on their trays, like fruits or vegetables. When adults ate in the cafeteria, the adults 
present were most often observed eating a la carte foods from the cafeteria or outside 
items like soda or coffee while walking around the room. No teachers or staff were 
observed eating with students, except for a table dedicated for students in the special 
education program. 
Lunchroom turnover practices: Lunch waves at each school were 30 minutes, with 
a 5-10-minute gap before a new group used the same set of tables. Lunch waves were 
staggered in such a way that lunchtimes for older and younger grades alternated and 
overlapped by 10-15 minutes (for example, in one school, 2nd grade ate from 11-11:30, 
4th grade ate from 11:15-11:45, and 1st grade ate from 11:35-12:05). No schools separated 
recyclable materials. In the brief period after one wave of students returned to their 
classrooms and before the next wave arrived, monitors and custodians worked quickly to 
clean the area, wiping down the tables and benches, sweeping the floor, and switching 
full trashcans for empty ones. While observations did not allow an opportunity to 
measure amounts of plate waste produced by students, it appeared that students 




4.4.2 Participant Demographics  
Five focus groups were conducted, with 50 total participants; among them, 44% 
were in 5th grade (n = 22), 34% were in 4th grade (n = 17), and 22% were in 3rd grade (n = 
11). The majority (72%, n = 36) purchased school lunch at least occasionally; among 
these students, 53% (n = 19) bought lunch daily. Fifteen adults participated in interviews 
including: 6 foodservice personnel, 5 administrators, 3 wellness chairpersons, and 1 
custodian. The majority (13) worked at the schools and two had supervisory roles in the 
county foodservice department.   
 
4.4.3 Thematic Findings from Focus Groups and Interviews  
Theme 1: Student knowledge and perceptions of healthy eating, mindfulness, and 
sustainability 
In general, no clear differences were apparent among students of different grades. 
Students in focus groups demonstrated understanding of simple nutrition concepts; when 
asked to define “healthy diet,” students in all groups were able to identify foods included 
in a balanced diet, for example “…healthy eating is basically like you eat fruits, 
vegetables, and… you rarely have sweets. You don’t have them, like every single night.” 
Students were less able to describe amounts of food that they believed constituted a 
healthy diet without prompting. When asked if people need the same amount of food 
every day, almost all responded that most people have varying needs, with reasons 
including: level of activity, growth, or illnesses. “One day you might be really 
hungry…and another day…they’ll just eat a little bit just to keep…their belly full.”  
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As a follow up, students were asked how they know how much food they need on 
a given day. In response, nearly all students reported using some form of external 
standard (e.g., looking at the calories on a package, or trusting that their parents serve the 
right amount,) and made statements such as “You can tell by, like, how many…calories, I 
guess?” Only one student reported listening to his body cues, “…I think you should eat 
as much as your body tells you to eat.”  
When staff were asked if they believed that students received enough nutrition 
education in school, all agreed that it is insufficient but most felt it infeasible to add to the 
curriculum, “I think that we are more consumed with teaching reading and writing than 
we are food… I think we do what we are required to do and what we can do…knowing all 
the other things that we’re expected to teach.” 
No students were familiar with the term “mindful eating,” although some were 
able to explain related concepts. When asked to describe hunger and fullness, students 
frequently discussed extreme sensations, using words like “pain” and “dizzy” for hunger 
and “cramping” and “feel like [you’re] going to explode” for fullness. Students did not 
describe sensations of slight hunger or fullness without prompting, but some responded to 
prompts by saying that slight hunger is more related to emotions than physical feelings. 
Most students agreed that it is easy for them to notice when they are very hungry or full 
but more difficult to notice when they are only slightly hungry or full. 
Several students reported being forced to eat at a given time, like during 
scheduled lunch times, makes it more difficult to eat according to hunger and fullness 
cues. They generally did not believe cafeteria distractions disrupted hunger and fullness 
cues but reported that excessive noise makes them difficult to notice.  
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Students were also asked questions about how the food that people choose, eat, 
and/or discard is related to the environment. While nearly all agreed that food waste is 
bad for the environment, most were only able to discuss the effect of littering: 
“…sometimes if you throw away a big amount of food that shouldn’t belong [in the 
trash], it would overflow the trash cans, and…would blow everywhere.” Only one 
student spoke broadly on the effect of food production, saying “…healthy food is either 
grown on trees or in the ground… junk food and stuff, it’s factory made…factories 
pollute the air and there’s a lot of [pollution], because that’s what lots of people like to 
eat.” Overall, students seem to have limited knowledge about the food system’s 
relationships with the environment. Staff confirmed this, explaining that the food system 
is not a focus of the science curriculum. 
Theme 2: Perceived causes and magnitude of plate waste 
 A summary of perceived causes and magnitude of plate waste produced in 
schools, along with findings from broader discussions on food waste produced in general, 




Table 9: Perceived patterns, causes, and outcomes of food waste reported in focus 
groups and interviews 




- Believe all students throw away too 
much food, but amounts vary depending 
on the day 
- Consistently reported that vegetables are 
wasted most often 
- Report younger students throw away 
more food than older students 
- All agree that vegetables are the food 




- In general, student believe food waste is 
caused by: 
o Food preferences and not liking 
a food served 
o Lack of awareness or concern 
for the outcomes of food waste 
o Foods spoiling or expiring 
o Unavoidable waste (such as 
apple cores) 
- In school settings student believe waste 
is caused by: 
o General lunchroom distractions 
and noise level 
o Perception of poor food quality 
o Talking/socializing during 
lunch 
o Not having enough time to eat 
o Perception of limited autonomy 
in selection 
o Peer influence as an indication 
of quality 
o Unwillingness to try foods 
o Rules and regulations about 
meals 
o Unpredictable portion sizes 
- Do not think amount of time to eat or 
quality of foods served contribute to 
waste 
- Reported the following as likely 
causes: 
o Poor time management by 
students/use of lunch as a 
social time 
o Low hunger due to breakfast 
in the classroom 
o Meal service regulations and 
required portion sizes 
o Snacks sold in the cafeteria 
o Dislike of healthy food, 
pickiness, and neophobia 






- Students most often discussed ethical 
problems related to food insecurity; this 
was the first issue raised in all groups. 
- Students also believe wasting food 
shows a lack of respect and wastes 
resources related to money, time, and 
materials. 
- When asked if food waste has any 
impact on the environment, most 
students agreed but were only able to 
discuss littering as an example. 
- Most aware of problems related to food 
insecurity 
- Identified that food waste is “wrong” 
or “wasteful” but did not consistently 
identify specific outcomes 
 
Participants in interviews and focus groups uniformly reported that vegetables 
were the food group discarded most often by students and that rates of plate waste are 
high. From a student, “sometimes people do eat [vegetables], but usually they’re thrown 
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away at the end.” Staff reiterated this point saying that waste is mainly, “Healthy foods, 
for sure.” or “…they struggle with the vegetables.” 
Students and staff reported some overlapping causes of food waste, including 
preferences, unwillingness to try foods, socializing during lunch, and regulations 
requiring students to take unwanted foods. Representative comments from students 
included: “… they force you to get fruits and vegetables…most of the kids just throw 
them away” and “…you could be talking the whole lunch and then…when lunch ended, 
you haven’t ate anything.”  
Staff reiterated several of those same points. Regarding meal service regulations, 
staff stated, “I think it’s because it’s forced upon them… they just don’t want it, but yet 
they have to take it. And that’s what we tell them, ‘you don’t have to eat it, but you have 
to take it.’” Despite the constraints imposed by regulations that food service staff 
reported, staff described efforts to not overserve students food that they expect to be 
wasted, for example by using their modified approach to OVS. Staff believe this practice 
benefits students by encouraging autonomy in food selection and increasing exposure to 
vegetables without excessive waste. When thinking about students’ food preferences, 
many interviewees felt that their pickiness stemmed from foods served at home, 
“…[they] are the chicken nugget generation. You know they’re eating a lot of that at 
home so when they come in, that’s all they’ll eat. So sometimes when there are healthier 
options, they don’t often eat as much.” 
Other reported causes differed between the groups. Students reported many 
perceived causes of waste related to the meal structure service and structure, including 
not having enough time to eat, not having enough autonomy in their food selection, and 
 97 
perceiving the food to be poor quality.  Representative comments include: “Maybe the 
[cafeteria staff] should ask what [the kids] want to eat.” and “Vegetables at this school 
are nasty, I don’t like them.” Additionally, they stated their consumption patterns are 
influenced by their peers. For example, one student stated, “… you want to impress your 
[friends]…like if your friend doesn’t like something…you don’t eat it either.”  
Staff reported causes that were focused on student behaviors and characteristics, 
including poor time management on the part of students. According to a principal, “They 
could eat in less time than what they have…I think it’s a social time.” Several further 
reported that students purchasing snacks discourages them from eating their meal. 
According to the foodservice supervisor, “I’d like kids to eat their lunches. If I could get 
away with not having snacks in the cafeteria completely…I’d do away with them all,” 
although she went on to explain that budgetary considerations necessitate schools offer 
competing foods.  Although interviewees uniformly believe serving breakfast at school is 
beneficial, staff thought it contributed to low hunger, particularly among students with 
early lunch periods, “We have the universal breakfast so the kids aren’t coming into 
lunch, I think, starving.” 
When asked if/why food waste is problematic, students provided more specific 
reasons than interviewees. During interviews, staff discussed how food waste is wrong 
and wasteful, stating for example, “It’s a problem because you’re wasting food,” or “I 
just wish there wasn’t so much waste.”  When they did discuss more specific impacts, 
they were generally focused on food insecurity, “…we have a lot of poverty in [our 
county] …if we’re losing that amount of food every day then something’s not right.” 
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Students were emphatic about negative moral implications of food waste, and the 
issue of food insecurity was the first topic raised in all groups. For example, one stated 
“…a lot of people don’t get food. So, all that stuff that you’re throwing away…could be 
given to people who don’t have any food.” Other problems frequently discussed by 
students focused on the disrespectfulness of throwing away food that people spent time or 
money preparing, for example, “…it’s not fair to the lunch ladies,” or “it would hurt 
their feelings because they want us to eat it.” Nevertheless, despite their limited 
knowledge, students demonstrated high interest in addressing negative outcomes of high 
levels of waste.  
Theme 3: School-based strategies to reduce waste and encourage healthy eating 
A summary of suggestions made by focus group and interview participants related 
to encouraging healthy eating and discouraging avoidable waste are presented in Table 
10, with a more detailed explanation following. 
 
Table 10: Barriers, motivating factors, and suggested strategies to reduce waste and 
encourage healthy eating 
Topic Focus group findings Interview findings 
Barriers to 
change  
- Students reported that they would enjoy 
learning about healthy eating and the 
environment but did not believe their 
peers would be as interested. 
- Students have a knowledge of very 
basic nutrition concepts but have 
limited understanding of concepts 
related to mindful eating, the 
environment, or the food system. 
- Programs that detract from the 
instructional school day will not be well 
accepted. 
- Some current misinformation regarding 
the use of share tables. 
- Programs that are not well organized 
with clearly defined objectives, or those 
that would otherwise detract from 
staff’s necessary job duties, would not 




- Students spoke most emphatically about 
the moral implications of food waste, 
especially as related to food insecurity, 
and seemed to have a strong sense of 
right and wrong. Appealing to them to 
“do the right thing” may be a 
motivating strategy. 
- Staff report being most motivated by 
simply helping children. 
- Report that students are most motivated 
by rewards that allow them to stand out 
from their peers (special privileges, 





- Programs should demonstrate behaviors 
and be interactive to make concepts 
understandable. 
- Education should be fun (incorporate 
games or hands-on activities) and visual 
(by using movies, slide shows, skits, or 
plays). 
- Students believe that incorporating 
challenges and rewards would get the 
school more excited to participate. 
- Offering opportunities to try new food 
would be an enjoyable way to learn 
about healthy eating. 
- Connect with wellness programs to 
offer points to staff for participation 
- Utilize older students as role 
models/student leaders 
- Meet with students outside of school 
hours to not detract from instructional 
day 
 
Interviewees discussed several strategies currently used in the schools that help 
reduce food waste. Menus used in the cafeterias have been designed to reuse leftovers as 
appropriate, for example by serving salads with sliced chicken the day after chicken 
sandwiches are served. Additionally, foodservice staff have been trained some SL 
strategies, such as nudging or taste testing new menu items, that encourage increased 
acceptance of produce. SL offers a set of research-based recommendations that encourage 
healthier choices, often by altering the cafeteria environment to make healthy foods more 
available and or through marketing techniques that nudge students to select and consume 
those foods.10–12 
When exploring strategies during focus groups and interviews, several key factors 
related to a future program were discussed. As described in Themes 1 (student knowledge 
and perceptions of healthy eating, mindfulness, and sustainability) and 2 (perceived 
causes and magnitude of plate waste), students appear motivated by their high interest in 
moral considerations related to preventing food waste in order to address food insecurity 
concerns, repeating these points several times throughout the discussions. While their 
knowledge of nutrition, mindfulness, and food system-related concepts is limited, 
students agreed they would be interested in learning more about these topics. They were 
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unsure if their peers would be similarly interested and motivated but felt that they could 
act as role models to encourage their school community become invested in learning to 
eat healthier and reduce waste, “Maybe younger students could see, you know, what the 
older students do…We could set an example for them, how they should eat or how they 
should behave.”  
When asked about possible program strategies, staff emphasized the importance 
of meeting with students outside of school hours to not detract from the instructional day, 
as limited time and resources of schools and teachers are among the biggest logistical 
barriers, “…they’re busy and they need to make sure that they’re not using this time 
[when] they could be doing something else...” As suggested during focus groups, staff 
believed that utilizing older elementary school students as role models would be an 
effective approach, stating, “…younger students look up to the older students…like they 
listen to each other better sometimes than adults.”  They further suggested connecting 
with the school’s wellness policy, which schools are required to have to promote student 
health, well-being, and academic achievement.122 Connecting with staff members that 
write and implement the local policy would help ensure that program strategies are 
sustained after completion.  
Students reported several ideas that would be engaging for them, including 
making sure the program be interactive and fun, “so [kids] might be able [to] get more 
into it, but they would also be learning about why it’s healthy.” They suggested activities 
be hands-on, like trying new foods, and that incorporating competitions would be a useful 
strategy to engage classmates. 
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4.5 Discussion 
Plate waste is a public crisis and adds burden to the NSLP. This study aimed to 
develop a thorough understanding of determinants of lunchtime behaviors. In particular, 
the researchers investigated students’ perceptions about mindful eating, environmental 
impact of food waste, and feasibility a program to encourage healthier intake with less 
waste. Results indicated students and staff believe this is an important area for 
intervention, as students have high interest but low knowledge. Coupled with cafeteria 
changes, there appear to be numerous opportunities to encourage increased produce 
intake and reduced plate waste among students.  
Environmental factors noted during cafeteria observations may influence 
lunchtime food selection, consumption, and waste. While menus are available, 
inconsistent updating may inhibit students from considering options and result in 
selecting unappealing foods. Labeling healthy foods and making selection of those foods 
convenient may encourage higher consumption of fruits and vegetables.123 Considering 
that the food environment can exert strong influence on children’s intake,112 efforts to 
improve the cafeteria may be beneficial. Particularly in districts like the one studied, 
where high quality and ample variety of food is available, focusing strategies on the 
cafeteria rather than foodservice may be a more efficient strategy to reduce waste and 
encourage healthy eating. However, preferences, particularly low for vegetables, and 
perceptions of poor quality were seen as a driver of plate waste. It would benefit all 
schools to monitor food quality and solicit feedback with taste tests. 
Students were chiefly interested in reducing food waste to reduce food insecurity. 
Strategies currently employed by schools that target food insecurity could be expanded 
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and linked to supplemental assistance for lower income students and their families. While 
evaluation data on food recovery/redistribution efforts within schools are limited, 
preliminary research shows social and economic benefits.124 Given high interest voiced 
by students, highlighting ways that reduced food waste can benefit members of their 
community who struggle with food insecurity can increase participation.  
Foodservice practices could be further investigated to understand their potential to 
reduce waste. Promoting ways that the foodservice department strives to reduce waste 
through menu design could increase interest in sustainability efforts. Additionally, SL 
training for foodservice staff could be expanded to include cafeteria monitors. As 
influential adults can have a powerful influence on children,93 monitors could provide 
effective support for students to improve behaviors, like encouraging them to consider 
hunger levels before lunch or putting unopened items in share bins rather than the trash. 
In general, students have basic understanding of mindful eating concepts but did 
not consider these when choosing food. When discussing eating behaviors, it was 
apparent that students intake is unconsciously affected by friends and parents, a finding 
supported in research.125 Incorporating family education and peer-leadership in a mindful 
eating program could make use of social effects to encourage improved behaviors. 
Considering students’ interest in learning about mindful and sustainable eating and 
motivation to address food waste, a program that provides interactive education and 
empowers participants to act as role models has potential to be highly successful.  
While this study suggests that there is potential for a mindfulness- and 
sustainability-focused intervention to improve intake while reducing plate waste, results 
should be interpreted cautiously. As this study was conducted within one district to 
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design a feasible intervention, findings are not necessarily applicable to other schools. 
Despite this, the study provides useful information to understand plate waste and 
replicable methodology for formative research in similar settings. Further, findings are 
being used to design a pilot intervention that will address the identified key determinants, 
barriers, and facilitators in order to support healthful eating habits and reduced plate 
waste. If successful, it will be replicated in broader settings to address the generalizable 
needs of elementary schools. 
 
4.6 Implications for Research and Practice 
Because a key goal of school meals programs is to provide nutritionally balanced 
meals for students, waste indicates failure to achieve nutritional objectives, threatening 
healthful development of children. This study highlights opportunities to design a 
theoretically based program for elementary schools to promote improved consumption 
while reducing waste. By implementing a program to encourage increased fruit and 
vegetable consumption through the development of mindful and sustainable behaviors, 
the results have the potential to positively impact the health and nutritional status of 
children, school finances, and resources of the community.  
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CHAPTER 5: DEVELOPMENT OF A SCHOOL-BASED MINDFUL- 
AND SUSTAINABLE-EATING INTERVENTION TO REDUCE PLATE 
WASTE AND IMPROVE PRODUCE CONSUMPTION AT LUNCH 
 
5.1 Introduction 
Recent estimates of plate waste in schools indicate between 14% and 31% of food 
served to students is discarded.3 Highest rates occur for vegetables, dairy, and fruit 
among elementary school students.33,34 Because school meals are planned to meet 
children’s needs,2 excessive waste results in inadequate intake. Additionally, school 
meals are relied upon most heavily by low-income students, and waste may 
disproportionately affect the most vulnerable.32 Further, because food production 
involves the use of finite resources, waste poses an environmental threat.19   
 The purpose of this article is to describe of Farm to Tray, Tray to Farm (FTTF), a 
newly designed and implemented program that aims to meet child nutrition goals while 
reducing plate waste at lunch through mindfulness- and sustainability-focused education, 
peer leadership, and cafeteria changes. Early findings indicate this program is feasible 
and acceptable, and its implementation has the potential to address important needs of 
school nutrition programs. 
 
5.2 Previous School-Based Intervention Strategies 
Improving diet of schoolchildren has been the focus of extensive research. 
Various strategies targeting the cafeteria environment appear effective to increase fruits 
and vegetables (FV) consumption including: increasing variety of FV served, marketing 
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healthy foods, and making healthy foods easier to obtain.11,14,123 Effective education 
strategies, such as observational learning and peer leadership,93 appear more influential 
when combined with environmental strategies.85 Further, policy changes are helpful to 
sustain healthy changes school-wide.87 While these techniques were evaluated in 
nutrition promotion programs, adapting them to target waste reduction could be effective. 
Although no interventions have been identified that primarily sought to reduce 
plate waste in US schools, qualitative studies on related factors recommend possible 
strategies, including: allowing saving or donating sealed food, serving smaller portions, 
scheduling lunch later in the day, increasing time to eat, and composting.15,24,38  Other 
recommendations to reduce waste target psychosocial factors of students and overlap 
with nutrition promotion strategies. Specific suggestions address student knowledge, 
ability, and willingness to consume healthy foods, including actively encouraging 
consumption of target foods, taste-testing new items, increasing autonomy in selection, 
offering foods that are easier to eat (e.g. cut vs. whole fruit), providing rewards, and 
incorporating observational learning opportunities.15,24,38 Summarily, it appears that 
cafeteria environment and foodservice policies changes, combined with strategies to 
target student factors, could simultaneously reduce waste and improve intake.  
 
5.2.1 Mindfulness-Focused Approach is Needed 
Emphasizing mindfulness offers an opportunity to encourage improved intake 
among students with less excess. Mindfulness practice improves self-regulation skills,99 
and studies have demonstrated its potential to encourage healthier food choices.101  In 
school settings, general mindfulness strategies have demonstrated benefits positive 
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changes in social behavior, emotional regulation, and academic performance.102 A recent 
mindful eating intervention for elementary students was well-received by parents, 
educators, and students, and results indicate higher preference for FV.58 This education 
program focused on sensory activities, hunger cues, and food exposure, aiming to foster 
appreciation for the resources to produce food.59 
Fung and colleagues100 recommend expanding the conceptualization of mindful 
eating to also include awareness of food choices’ relationships with sustainability and 
social justice. Using this definition, programs emphasizing mindful eating may positively 
influence FV intake and encourage students to consider the environmental and social 
implications of waste that they produce, thus presenting an opportunity to balance waste 
reduction and nutrition goals.   
 
5.2.2 Concept of Ecoliteracy is Critical 
The provision of environmentally-focused education can incorporate 
sustainability efforts into mindful eating. A useful concept, “ecoliteracy,”57 provides a 
perspective for future nutrition and food system interventions. Ecoliteracy is developed 
when students are encouraged to develop creative strategies to solve complex health and 
environmental challenges; in doing so, they become engaged and effective leaders of 
healthy and sustainable communities and ecosystems.57 When themes of sustainability 
and social justice are incorporated, encouraging mindful eating is supportive of 
ecoliterate and healthful behaviors.59  
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5.3 Conceptual Framework of Farm to Tray, Tray to Farm 
FTTF is an intervention that encourages elementary school students to develop 
mindful and sustainable eating behaviors. The conceptual framework for FTTF draws 
primarily from Social Cognitive Theory (SCT).41,43  
SCT is frequently used in youth programs emphasizing nutrition education, 
behavior change, and the food system.39,43,46 Research shows evidence that dietary 
behavior is predicted by important SCT constructs, including: self-efficacy, outcome 
expectations, knowledge, social support, modeling/observational learning, and 
availability of food.43,51 Along with SCT’s longstanding use targeting youth behaviors, 
identification of these constructs supports its selection as the theoretical foundation to 
encourage development of mindful and sustainable behaviors. The conceptual framework 
for FTTF is shown below in Figure 1.  
 
5.4 Farm to Tray, Tray to Farm Program 
FTTF consists of: (1) education for student leaders to build capacity to increase 
produce consumption and reduce waste, (2) dissemination of messages by student leaders 
as a means of peer modeling and building leadership, (3) cafeteria changes to incorporate 
environmental reinforcements, and (4) development of a food recovery program to 
provide a new avenue for disposal. Procedures were used during a pilot implementation 




5.4.1 Intervention Strategies  
1) Capacity building to increase produce consumption and reduce waste  
FTTF’s 16-week curriculum aims to increase student capacity to consume 
produce and reduce waste during lunch. Delivery is intended for Veggie Leaders (VLs), 
who act as student leaders, during 45-minute weekly meetings. VLs were recruited by 
distributing a program announcement, application, and parental consent form to 5th grade 
classes. The application was included to ensure students were interested in the planned 
topics. A group of 5-15 students is recommended so one adult can facilitate sessions. 
Lessons were adapted from published resources and intended to target personal level 
constructs. Lessons are structured into 8 modules, each covered during the first half of 
meetings over a two-week period. This arrangement offers flexibility to adjust timing as 
needed and for the VLs to complete tasks between meetings. 
The introductory lesson is based on MyPlate. Three lessons, adapted from Foodie 
U, 58,59 are devoted to mindful eating and emphasize sensory exploration of foods, 
understanding hunger cues, and recognizing the value inherent in food. The remaining 
lessons, adapted from FoodSpan56 and Feeding Minds, Fighting Hunger,61 focus on 
understanding the food system from environmental/social perspectives. Food system 
lessons covered the supply chain, influences on food choices, environmental impact of 
food waste, and hunger. Lessons were participatory, utilizing activities to convey 
information and practice new skills. The specific topics, activities, and methods for 




Table 11: Overview of curriculum content 
Lesson Education Activities Dissemination Activities 
Lesson 1: 
MyPlate 
• Matching game for foods/food 
groups;  
• Sharing health benefits of favorite 
FV 
• Morning announcement; 




• Game to visualize connections in 
food system;  
• Reading abbreviated version of 
“Miguel’s Tomatoes”3 
• Morning announcement; 
• Writing a simplified version of story 





• Creating list of non-judgmental 
descriptors for food; 
• Exploring foods using all senses 
• Morning announcement;  
• Prepared materials for contest – 
adapted worksheet for “Five Senses 
Snack”  
Lesson 4: 
Why We Eat 
What We Eat1 
• Debate on causes of food choices; 
• Creating artwork to depict “healthy 
food environment”  
• Morning announcement; 
• Brainstorming ways to adapt 
cafeteria to encourage healthier 
choices 
Lesson 5: 
Getting to Know 
Hunger and 
Fullness2 
• Demonstration of hunger and 
fullness using variety of scales; 
• Group snack to practice 
understanding physical sensations 
• Morning announcement;  
• Creation of large hunger/fullness 
scales for cafeteria; 
• Prepare materials for contest – 





• Discussion of food waste generated 
throughout the supply chain;  
• Decoration of food recovery 
hierarchy worksheets for cafeteria 
• Morning announcement; 
• Health fair table - VLs solicited 
ideas to reduce waste and provided 
information to parents  
Lesson 7: 
The Hunger 
Gap1, 3  
• Discussion of food insecurity;  
• Journaling activity – students 
privately wrote/ drew about feelings 
about community food insecurity  
• Morning announcement; 
• Creation of artwork for cafeteria to 





• Students started vegetable seeds to 
demonstrate effort involved in food 
production; 
• Mindful eating practice 
• Morning announcement; 
• Prepare materials for contest – 
adapted version of “Thankful 
Thoughts” worksheet 
1 Adapted from FoodSpan curriculum; simplified for audience age  
2 Adapted from Foodie U curriculum; lessons shortened for time constraints 
3 Messages from Feeding Minds, Fighting Hunger incorporated into lesson  
  
 
2) Peer modeling & leadership  
The VL’s main role is to model behaviors and act as leaders through 
dissemination activities. Each week, students prepare materials/activities to disseminate 
concepts covered in that week’s lesson to the school during the second half of the 
meeting time. Activities were not predetermined by the moderator to encourage students 
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to spearhead ideas, as student leaders can exert positive influence on their peers.88,92,93 
Programs utilizing this model should consider the following options, while encouraging 
students to develop other creative methods.  
Possible dissemination strategies for VLs include: weekly morning 
announcements to convey messages from that week’s lesson, organizing mindful eating 
contests (where they promote the contest and distribute prizes to students who completed 
mindful eating exercises at home), creating artwork (educational posters and signs) for 
the cafeteria, writing stories for young students in the school, photo-documenting 
examples of food waste in their school, and volunteering at a school health fair. These 
activities target constructs at both the environmental (disseminated messages throughout 
the school community) and behavioral (modeling & teaching of eco-literate behaviors, 
development of mindful eating skills) levels.  
  
3) Environmental reinforcements 
Because the school environment has influence on student food consumption,112 
FTTF incorporates strategies to reinforce messages in the cafeteria, which are designed to 
draw attention to daily produce options and encourage engagement. Colorful graphics 
used on signs and materials (Figure 2) were designed based on feedback from a 
formative assessment, where students indicated simple, colorful images showing children 
were the eye-catching. Research indicates consistent branding is an effective method to 
increase attractiveness of healthy options113 and project visibility.114,115  
Suggested cafeteria reinforcements include a FV menu board, labeling items in 
the tray line, and a feedback board. While many schools post daily menus, an additional 
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FV menu placed where students congregate before lunch provides an additional 
opportunity to emphasize daily FV options. Labeling foods in the tray line is a common 
technique to inform students of the available options, and formative research indicated 
students could not see available foods, causing them to perceive few available choices. 
These strategies offer opportunities for students to consider available choices, highlight 
their autonomy, and encourage practicing mindful eating by considering which satisfies 
their hunger, preferences, and physical cues. The feedback board is a large, durable 
poster displayed in the cafeteria. Each week, a question specific to that week’s lesson is 
posted (e.g., “What are ways you notice when you are hungry or full?”), with provision 
of blank cards, pencils, and a receptacle for completed cards. The previous question and 
responses are posted in nearby space. This helps to further disseminate messages 
throughout the school (environment construct) by encouraging students to consider 
concepts throughout the week. Additionally, formative feedback indicated students are 
excited by seeing their work displayed, so this practice may increase overall engagement. 
 
4) New avenues to reduce waste and recover food 
Creation of a food recovery program targets the environmental and behavioral 
level constructs. Many schools utilize share bins/tables for students to donate unopened 
and intact items, like milk or bagged carrots, that they do not want and is a recommended 
method to reduce food waste.116 Donated items are then freely available to any student. 
Guidelines117 state recovered items may be offered during a subsequent meal service or 
donated to an outside non-profit organization, but formative findings revealed food safety 
concerns led schools to dispose of them or remove share bins entirely. As part of FTTF’s 
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pilot implementation, an expanded share table was created, steps were taken to ensure 
items remain food safe, and the school was consulted to determine an appropriate use for 
recovered items. It was decided that the best recipient was their afterschool program, 
where a majority of attendees qualify for free or reduced-price meals. 
The share table is designed to be attractive, using a brightly colored tablecloth, 
labeled bins, and a banner to indicate the table’s purpose (Figure 3). Rules protecting 
food safety should be introduced to students and protocols reinforced by cafeteria 
monitors.  
Expanded share tables target environmental level constructs by creating options 
for food recovery. Additionally, it targets the behavioral level by offering an opportunity 
for students to practice mindful eating skills (e.g. taking a healthy snack hungrier than 
anticipated) and waste reduction (creating a sustainable method for disposal of uneaten 
foods.) 
 
5.5 Future Considerations 
The pilot test of FTTF yielded a plethora of information regarding its potential 
impact. The strategies used are designed to be guided by VL ideas for dissemination, to 
build leadership skills among VLs, create messages that are relatable for children, and 
encourage self-directed learning. Furthermore,  experiential activities emphasized may 
lead to better outcomes among students.126 With this perspective, engagement and 
participation may effect outcomes more than the specific activities completed. Similarly, 
cafeteria-based strategies should be tailored to the target school. In school where the 
foods served are of high quality and ample variety, it appears efficient to target the 
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cafeteria environment. Others may benefit by addressing food quality, variety, or 
acceptability. A detailed needs assessment is a suggested approach to identify strategies 
for a specific population. 
Due to logistical constraints, some common SCT constructs were not adequately 
addressed. Parents and adult role models have powerful influence on children’s dietary 
behaviors,93,127 and future implementations should explore more extensive involvement. 
Observing the VL’s enjoyment working with younger students was powerful, and more 
avenues for mentorship presents an opportunity for observational learning. Additional 
environmental constructs, like connecting with cafeteria composting and school 
gardening, would create positive options for disposal of food waste and increase 
engagement. Finally, connecting with the school’s wellness committee would enable 
creation of policies that support sustained efforts, like mandating cafeteria greening 
initiatives (e.g. composting and food recovery) and targeting student intake (e.g. adding 
salad bars or limiting a la carte options.)  
Fundamentally, balancing waste reduction efforts with nutritional goals is 
important. Frequent exposures to novel foods are important to increase acceptance,128 and 
such opportunities will result in waste. Conversely, solely emphasizing reducing plate 
waste is antithetical to mindful eating and could encourage students to eat past 
comfortable fullness. However, the goals of waste reduction and encouraging healthy, 
mindful eating are not in competition if approached carefully. Students should be 
encouraged to think about food choices in advance, consider needs of their body and the 
planet, and become engaged with environmentally friendly ways to dispose of 
appropriate waste. Encouraging students to understand and appreciate how their needs are 
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related to the needs of their world is an empowering way to improve their health and the 
health of their surroundings. FTTF offers a framework for addressing these 
considerations, with potential to positively impact the development of children and 




CHAPTER 6: IMPLEMENTATION OF A PILOT INTERVENTION TO 
IMPROVE PRODUCE INTAKE WHILE REDUCING PLATE WASTE 
DURING ELEMENTARY SCHOOL LUNCH 
 
6.1 Introduction 
School meals support healthful physical, emotional, and educational development 
for students by providing balanced meals and a supportive environment to learn healthful 
eating habits.4–6 Unfortunately, rates of plate waste in the National School Lunch 
Program (NSLP) are estimated at 14-31% of foods served, with the highest rates for 
vegetables, dairy, and fruit.3 High rates of plate waste in NSLP further represent a public 
health problem that is a combination of two potentially competing issues – encouraging 
students to improve their dietary intake by offering more healthy food could result in 
higher rates of waste, while encouraging students to reduce waste could unintentionally 
mean guiding them to eat past the point of comfortable fullness and undermine the 
development of healthy eating habits.  
To some extent, previous findings support incorporating an emphasis on mindful 
eating into nutrition programs as a strategy to bridge these issues. Mindful eating 
encourages developing awareness of how eating affects one’s self by understanding 
underlying cues to eat.129 Such focus on non-judgmentally observing and understanding 
influences on eating behaviors may help individuals improve self-regulation skills, select 
healthier foods, and consume portion sizes that are appropriate for their personal 
nutritional needs.99,101 The model of mindful eating can further be broadened to 
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encourage individuals to consider their physical needs and personal preferences along 
with resources used in food production and ways their eating behaviors impact the 
environment;100 in this way, mindful eating emphasizes health and environmental 
sustainability.    
 Research on mindful eating interventions in school-aged populations is limited, 
though results are promising. Among 3rd-5th grade students, strategies including sensory 
activities, understanding hunger and fullness, and exposure to new foods appear useful to 
foster a sense of appreciation of the resources necessary to produce and prepare food59 
and improve preference for fruits and vegetables.58 When tested in the general 
population, similar results have been seen, as well as increased propensity among general 
participants to choose smaller portions of energy dense foods.100 Broader mindfulness 
strategies in school settings show additional benefits for children, including improved 
social behavior, emotional regulation, and academic performance.102 
Although addressing the sustainability of school meals programs is important to 
reduce impact on the food system, it is critical that waste reduction efforts are compatible 
with child nutrition goals. Emphasizing both perspectives has the potential to encourage 
students to develop healthy eating habits and a sense of environmental stewardship. The 
purpose of this pilot study was to evaluate the feasibility and efficacy of a mindfulness-
focused intervention (Farm to Tray, Tray to Farm) to encourage the development of 
mindful and sustainable eating behaviors among elementary school students participating 
in NSLP, with the goal of improving produce intake and reducing plate waste. 
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6.2 Methods 
6.2.1 Study Setting & Design 
Using a quasi-experimental controlled design, the current program, known as 
Farm to Tray, Tray to Farm, was implemented as a pilot trial during Spring 2019 at two 
public elementary schools within the same county school system in Maryland. Over 50% 
of the county’s elementary school students qualify for free or reduced-price meals 
(FARMs) and the NSLP participation rate across the schools is approximately 60%.  
After conducting a formative study in the same school system the year prior, two 
schools were recruited using convenience sampling. Although some characteristics of the 
school populations differ (specifically, the intervention school has a higher proportion of 
students who are FARM-eligible; 70.18% at the intervention school vs. 47.23% at the 
control school in school year 2018-2019108), the cafeterias at both schools have the same 
layout and design and the schools serve the same menu. Formative research indicated that 
targeting cafeteria environment changes may be an efficient method to influence student 
behaviors, so selecting schools on the basis of comparable layouts and available foods at 
baseline was prioritized.  
 
6.2.2 Study Participants 
After enrolling schools, teachers were contacted via email to invite their class to 
participate in data collection activities. The email was sent to all teachers in the schools; 8 
teachers at the control school and 12 at the intervention school volunteered to participate 
and all of their classrooms were subsequently enrolled. Study announcements were sent 
home to the parents of children in these classes to explain the data collection activities in 
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which their child would be asked to voluntarily participate. An assent announcement was 
then delivered to these students on the data collection days to explain their role and that 
their participation was voluntary. Students in all grade levels (kindergarten – 5th) were 
eligible to participate in plate waste measurements and older students (3rd – 5th grade) 
were eligible to participate in a related psychosocial survey. In total, 430 students 
participated in some or all activities in the study. 
 
6.2.3 Intervention 
Farm to Tray, Tray to Farm is a school-based nutrition promotion program based 
in Social Cognitive Theory (SCT).40 It aims to encourage students to development of 
mindful and sustainable eating behaviors during lunch through a combination of changes 
to the cafeteria environment and a knowledge- and skill-based curriculum disseminated 
by a small group of student leaders. A more extensive description of activities and 
lessons used in this study have been in earlier chapters. Briefly, the program consisted of 
a 16-week mindfulness- and sustainability-focused nutrition education delivered to a 
small group of peer leaders in the intervention school (n = 8), updated cafeteria 
environment (signage, menu board, and labeled items in the tray line) to promote produce 
consumption, and development of a cafeteria-based expanded sharing table that offered 
an opportunity to recover uneaten food.  The 5th grade students were the primary 
recipients of lessons, the messages of which they then disseminated throughout the 
school through a series of self-directed activities that they planned and were moderated 
by the lead researcher, a registered dietitian. The intended audience for this project was 
the entire student body.  
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6.2.4 Data Collection 
The study outcomes were the amount of plate waste produced at the individual 
level (n = 235 kindergarten – 5th grade students at baseline, 253 at follow-up, and 162 at 
both time points),  changes in psychosocial factors, such as attitudes and beliefs related to 
mindful and sustainable eating behaviors (n = 210 3rd-5th grade students at baseline, 193 
at follow-up, and 169 at both time points), and plate waste measured  monthly at the 
school level (4 measurements per school). The breakdown of students who participated at 
each school and among different grade levels is shown in Table 3. The same classes were 
observed at both time points, but only students who ate a school lunch on the day plate 
waste was measured among their class or who were in attendance on the day the survey 
was administered to their class were eligible to participate in these activities. Because of 
variations in student purchasing and attendance, the samples varied somewhat at baseline 
and follow-up.  
Student lunch observations were made over a 3-day period at each school to 
capture menu various within the school and separated by one week between schools to 
observe meals during the same weekdays. Participants were identified in meal 
observations by placing a laminated card with their unique ID number on their lunch tray. 
The same numbers were used at both time points and on all data collection forms to allow 
linking of these data sources.  
The specific measures used to evaluate the pilot study are described below: 
1) Digital photography was used to visually estimate the contents of student 
lunches at study baseline and conclusion. In this procedure, student trays were 
photographed using a standardized camera set-up immediately after the student exited the 
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tray line to capture pre-meal photographs. At the end of their lunch period researchers 
then collected trays from students to take post-meal photographs. Researchers performed 
minimal adjustments to trays prior to capturing the post-meal photograph to remove non-
food items that could obstruct remaining food (e.g. napkins or wrappers.) Items that could 
not be visually estimated (e.g. milk and juice in opaque containers) were weighed 
separately, and recorded weights were used to calculate the proportion consumed of these 
items. Following data collection, pre- and post-meal photos were independently evaluated 
by two research assistants, who rated the proportion consumed of each component using 
a modified Comstock rating scale,72,74 where the proportion eaten was estimated as none 
(0%), taste (10%), some (25%), half (50%), most (75%), or all (100%). Any visual 
ratings by the research assistants that differed by >1 point on the 6-point rating scale were 
reviewed and adjudicated by the lead researcher to reach a consensus. Approximately 
89.4% of the initial ratings made by the two research assistants were in agreement. This 
measurement was used to estimate school meal intake and plate waste consumption by 
students. 
To facilitate evaluation of student meal photographs, standard serving sizes for 
foods were obtained from production records and verified by weighing 2-3 samples of 
each food at baseline. Nutritional content of foods served and meal crediting information 
were provided by the county’s registered dietitian; when values for certain foods were not 
available, they were collected from the manufacturer (for packaged items) or from the 
USDA’s Standard Reference (for non-packaged items such as fresh fruits or 
vegetables.)118 Food crediting values determine the number of servings of a food group 
each item counts for; for example, ½ half cup of cooked or raw vegetables or 1 cup of 
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leafy greens counts as one vegetable serving and 4 oz of juice and ½ cup of fruit/fruit 
juice or ¼ cup of dried fruit counts as one fruit serving. These data were compiled into a 
database and used to estimate the number of servings from various food groups, calorie 
content, and nutrient content of foods selected, consumed, and wasted by students. 
Evaluation of the pre-meal photographs yielded a list of foods selected by each student; 
multiplying the selected foods by corresponding nutrition data resulted in the nutrition 
content of food selected. From there, the foods selected were adjusted for the estimated 
proportion of each item that was eaten to determine the nutrition content of food 
consumed and food wasted by each student.  
2) Survey: The participating classes from 3rd – 5th grades were asked to complete a 
survey to capture information about their dietary intake and changes in psychosocial 
factors related to mindful and sustainable eating at both baseline and follow-up periods, 
with items selected or adapted from previously tested instruments. The adapted survey 
used in this pilot is included as an appendix. 
Four dietary intake questions were selected from a validated food frequency 
questionnaire119 and asked about the number of times the student consumed fries/chips, 
vegetables, beans, and fruit during the previous day. Responses for these items ranged 
from 0 to 3 or more times. The original questionnaire had acceptable reliability 
(Cronbach’s α < 0.6) when tested in a sample of elementary school students.119 Because 
of its conceptual difference, fries/chips was not used with the other three dietary 
questions in the later analysis, as these items aimed to estimate the number of eating 
occasions of produce during the previous day and was of primary interest in this study. 
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Other psychosocial key constructs measured in the survey were adapted from a 
more general eating behavior survey designed for use in young adolescents that intended 
to measure changes in SCT-related constructs.48 The selected items were reworded to 
more specifically ask about mindfulness- and sustainability-related behaviors, and the 
instrument was abbreviated to probe about five specific SCT constructs: self-efficacy to 
base lunch choices on body cues, intentions to select and eat healthy cafeteria foods, 
behavioral strategies used to practice mindful and sustainable skills at lunch, expectations 
of health benefits resulting from mindful and sustainable behaviors, and perceived 
importance of experiencing health benefits. Items were rated on Likert-type scales, with 
six possible responses for self-efficacy and expectations items (ranging from “disagree a 
lot” to “agree a lot”), five possible responses for behavioral strategies items (ranging 
from “never” to “always”), and four possible responses for importance (ranging from 
“not at all important” to “very important”) and intentions (ranging from “not at all true of 
me” to “very true of me.”) Because formative feedback emphasized the need for data 
collection to be quick and unobtrusive during the instructional school day, one goal of 
adapting the survey (in addition to emphasizing mindful and sustainable behaviors) was 
creating a shorter instrument; for this reason, and because a mediation analysis evaluating 
behavior change theories in the context of school-based nutrition interventions showed 
the least evidence for social norms in predicting behavior,51 items targeting social support 
and situation constructs were removed. Reliability of remaining constructs in the original 
scale ranged from α = 0.65 (perceived importance) – 0.75 (behavioral strategies).48 The 
original instrument was also analyzed with confirmatory factor analysis; the included 
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constructs showed acceptable to good fit for the SCT model, thereby demonstrating 
factorial validity when measuring adolescent eating behaviors.48 
Prior to administration, the instrument was reviewed with subject-matter experts 
to ensure content validity and pilot tested with a group of 50 3rd-5th grade students to 
ensure the questions were understandable and of an appropriate reading level. Reliability 
of the adapted survey instrument was evaluated in two ways: internal consistency (using 
Cronbach’s alpha) and the intraclass correlation coefficient of each subscale were 
evaluated using the entire baseline sample. In additional, stability was evaluated by 
generating Spearman’s rho coefficient of test-retest reliability for the control sample only 
at baseline and follow-up. Reliability analyses (Table 12) showed relatively stable results 
and acceptable reliability for the expectations and intentions subscales. Results were less 
acceptable results for other variables but, because of their relative stability and because 
composite variables by definition are more reliable than single-item measures, they were 
maintained in the analysis of this pilot study. Two items were removed from the self-
efficacy subscale and one was removed from the behavioral strategies subscale, which 
improved ICC and α for both.  
 











0.515 0.409 (0.171, 0.574) 0.345 (0.005) 
Self-efficacy 0.502 0.470 (0.338, 0.581) 0.488 (< 0.001) 
Intentions 0.440 0.393 (0.221, 0.530) 0.410 (0.001) 
Behavioral strategies 0.530 0.517 (0.400, 0.616) 0.542 (< 0.001) 
Expectations 0.643 0.646 (0.553, 0.722) 0.554 (< 0.001) 
Importance 0.600 0.587 (0.477, 0.677) 0.465 (< 0.001) 
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All students in the participating classes were eligible to complete the survey, 
including students who did not eat a school-provided lunch. 
3) Plate waste at school level: Plate waste was measured at the school-level by 
conducting a series of food waste audits using a methodology suggested by the USDA 
and EPA.120 Four monthly audits were conducted each school, on days when the schools 
served the same menu. Because of space and time constraints, lunch trays were collected 
from approximately one third of each grade at the end of their lunch period during all but 
the first measurement. The items remaining on student trays were then separated by data 
collectors into buckets labeled for meat/meat alternate, grains, dairy, fruit, vegetables, 
and snacks/a la carte items. Inedible items (e.g. cores, peels, napkins) were discarded into 
the trash. After the items collected from an individual grade were sorted, buckets were 




Digital photography of student meals yielded estimates of foods selected and the 
corresponding proportion consumed or discarded of each. These were further adjusted for 
items donated to or taken from the share table. Incorporating nutrient information 
resulted in estimated nutritional content of foods selected, consumed, and discarded. 
Examination for normality, outliers, and data points with high influence or leverage 
identified 3 outliers, which were removed. Records for students whose pre-meal photos 
were missing due to camera errors (n = 38; 7.2% of observations) were removed from the 
data set. When post-meal photos were missing (n = 44; 8.3% of observations) either 
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because of a student disposing of their tray before it could be collected or because of 
camera errors), proportions of items that students consumed were imputed using the 
mean proportion consumed within their respective school. Changes in student intake and 
plate waste from baseline to follow-up at each school were compared using independent 
samples t-tests to evaluate between group differences and with paired samples t-tests to 
evaluate changes at each site from baseline to follow up. When indicated by unequal 
variances among the two samples, non-parametric alternatives were used.  
Survey items were compiled into composite variables prior to analysis to create 
variables that estimate unobserved constructs on the basis of multiple questions. Dietary 
questions about vegetable, bean, and fruit intake during the previous day (food frequency 
questions included in the instrument) were summed to estimate the number of eating 
occasions of produce during the previous day; the range of possible responses was 0 – 9 
eating occasions. Remaining items for each subscale were averaged to create a composite 
measure for each SCT construct measured in this study; possible scores were 1 – 6 for 
self-efficacy and expectations, 1 – 5 for behavioral strategies, and 1 – 4 for intentions and 
importance. Categorical results from the survey were analyzed with the Mann Whitney U 
test to evaluate between-subject effects at each time point and the Wilcoxon Rank-Sum 
test to evaluate within-subject changes over time.  
Follow-up psychosocial results were then used in univariate linear regression 
models to identify important predictors of selection, consumption, and waste behaviors 
for vegetables and fruit at follow-up. The outcomes observed through meal observations 
were each treated as dependent variables with school, grade, the previous day’s produce 
intake, and composite psychosocial variables as predictors. In addition, when creating 
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models to predict fruit or vegetable waste, the number of servings of fruit or vegetables 
selected (respectively) was included as a control. When creating models to predict fruit or 
vegetable consumption, both the number of fruit or vegetables selected and caloric 
consumption were included as control variables. The models were run initially with all 
possible predictor variables and backwards selection methods were employed to retain 
only those predictors that contributed significantly to the model. 
School-wide plate waste was analyzed using a univariate linear regression model 
to predict the effect of treatment (intervention versus control school), time, grade level, 
and the interaction of time and treatment on the amount of plate waste produced.  
Analyses were done in SPSS version 24. All procedures used in the pilot 
implementation of Farm to Tray, Tray to Farm were approved by the University of 
Maryland, College Park Institutional Review Board. 
 
6.3 Results 
6.3.1 Produce and Energy Content of Student Intake and Plate Waste 
The nutritional content of student lunches was evaluated through visual estimation 
of digitally captured photographs of student-selected lunch trays before and after eating. 
This evaluation and subsequent analysis yielded the nutritional composition of foods 
selected, consumed, and wasted. Using the sample of students who participated in both 
baseline and follow-up meal observations (n = 162), Table 13 shows estimates of 
servings of produce and caloric content of foods selected, consumed, and wasted, 
highlighting several baseline differences between the two study sites and changes within 
each school over time.  
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Table 13: Average produce and energy selected, consumed, and wasted per student (n = 
162) 
Category Intervention School (n = 122) Control School (n = 40) P-value* 
Baseline Follow-up Change Baseline Follow-up Change 
Vegetable 
(servings) 
Selected 1.09 (.43) 1.10 (.33) 0.02 (.51) 1.25 (.64) 0.66 (.47) -0.59 
(.76)1 
< 0.0012 
Consumed 0.45 (.48) 0.50 (.49) 0.05 (.57) 0.45 (.51) 0.30 (.37) -0.14 (.62) 0.067 





Selected 1.16 (45) 1.33 (.69) 0.16 (.76)1 0.88 (.82) 1.03 (.70) 0.15 (.89) NS 
Consumed 0.74 (.55) 0.97 (.68) 0.23 (.71)1 0.59 (.61) 0.65 (.63) 0.06 (.79) NS 










































*Comparison of between school differences; tested statistical significance of change values using independent 
samples t-test 
1Paired samples t-test shows statistically significant (p < 0.05) within school difference from baseline to follow-up 
2Significant result from Levene’s test indicated unequal variances of two subsamples; non-parametric alternative 
used 
 
When selection patterns were examined, several significant relationships 
emerged. An overall difference in produce selection at follow-up was seen when the two 
schools were compared. Although baseline vegetable selection did not differ between the 
schools, the number of servings selected by intervention school students did not 
substantially change, while control school students decreased significantly (+0.021 at the 
intervention school vs. -0.588 at the control school; p < 0.001 for between group 
difference and p < 0.001 for within group difference at the control school.) Intervention 
school students selected significantly more fruit at both baseline (1.2 vs 0.9 servings, p = 
0.039) and follow-up (1.3 vs 1.0 servings, p = 0.020) when compared to the control 
school, and also demonstrated a significant increase from baseline to follow-up (p = 
0.019) whereas the control school did not change significantly over time. Both schools 
selected meals with higher energy content at follow-up than at baseline. Intervention 
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school students trended toward higher energy selection than control school students at 
baseline (627.8 vs 570.8 kcal, p = 0.054), but the schools did not differ at follow-up. The 
same trends were seen when all available meal observations were analyzed and when 
early (k – 2nd grade) and late (3rd – 5th) elementary school students were analyzed 
separately. 
Consumption estimates for vegetables, fruit, and energy showed additional 
patterns. Students at the intervention school consumed more vegetables than students at 
the control school at follow-up (0.5 vs. 0.3 servings, p = 0.008), but did not differ at 
baseline. Although it was previously noted that selection of vegetables decreased at the 
control school, consumption did not change from baseline to follow-up, except among 
young elementary students (from 0.75 to 0.18 servings.) Fruit consumption increased at 
the intervention school from baseline to follow-up (from 1.2 to 1.3 servings, p = 0.019) 
and was higher than at the control school at follow-up (p = 0.009). Energy consumption 
was initially higher at the intervention school (439.7 vs. 357.8 kcal, p = 0.003) and was 
not observed to change at the intervention school from baseline to follow-up. Similar fruit 
and energy consumption trends were seen among all subgroup analyses. 
Observed differences in the produce and energy content of waste were subtler 
than trends seen in selection and consumption. Notably, vegetable waste appears to have 
decreased at the control school (from 0.8 to 0.4 servings, p < 0.001), a trend that is likely 
due, at least in part, to their lower selection of vegetables at follow-up.  When waste is 
considered proportionate to the amount students selected, control and intervention school 
students both discarded approximately 54.6% of the vegetable they were served. While 
the proportion of vegetables wasted seems to have improved for both schools (at baseline, 
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intervention students discarded 58.7% and control students discarded 64.0%), data 
suggest that students at the intervention school achieved this reduction by increasing their 
consumption of vegetables, rather than by selecting less.  Fruit waste did not differ 
significantly during the course of the intervention or when schools were compared, 
ranging from 0.3 to 0.4 servings. Energy waste was also similar when schools and time 
points were compared, with students discarding approximately 188.1 – 225.5 kcals. Other 
subgroup analyses on produce or energy waste did not show significant differences. 
 
6.3.2 Detailed Nutrient Content of Lunch Consumption and Plate Waste 
More detailed analyses of nutritional and waste composition data were conducted 
to determine differences in nutrient consumption and waste patterns (Table 14.) While 
several baseline differences existed, examination of changes in nutrient intake and waste 
over the course of the intervention showed a pattern indicating shifting student patterns, 
particularly with regard to consumption at lunch. From baseline to follow-up, results 
indicated that intervention students had a smaller increase in fat consumption (+0.62 g vs. 
+3.85 g, p = 0.033) than students at the control school. While students at the control 
school had increased intake of some nutrients from baseline to follow-up, students at the 
intervention school did not substantially change their consumption of protein (-0.37 g vs. 
4.75 g, p = 0.007) or iron (-0.08 mg vs. +1.23 mg, p < 0.001). Additionally, intervention 
students showed a decrease in saturated fat (-0.77 g vs. +1.40 g, p = 0.01) and calcium (-
105.12 vs. + 113.04 mg, p < 0.001) consumption during the intervention when compared 
to control students. Recognizing that intervention school students did not have an 
observed difference in the caloric consumption of their lunches from baseline to follow-
up and consumed roughly the same amount as control school students, these differences 
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may indicate that intervention students consumed less meat and dairy than control school 
students while replacing with calories from other food groups (such as fruits, vegetables, 
or grains). Counterintuitively, intervention students were observed to maintain their sugar 
consumption while control school students decreased from baseline to follow-up (+0.12 g 
vs. – 5.08 g, p = 0.039). Few changes in waste patterns were observed, except that fiber 
waste remained approximately the same at the intervention school (+ 0.06 g) and 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































6.3.3 Mindful and Sustainable Eating Questionnaire Results 
The distribution of responses to selected psychosocial items are presented in 
Table 15. While no significant differences among changes of psychosocial variables 
between the two schools were observed during the intervention, students at the 
intervention school trended toward reporting higher self-efficacy at follow-up than at 
baseline (increasing ratings from 4.04 to 4.41, p = 0.004).  
 
Table 15: Comparison of psychosocial responses among 3rd-5th grade students (n = 
169) 
Category Intervention School (n = 102) Control School (n = 67) P-
value* Baseline Follow-up Change Baseline Follow-up Change 
Produce Intake 










2.64 (1.71) -0.14 NS 
Self-efficacy to base 










4.31 (1.07) 0.08 
(1.09) 
0.129 
Intentions to select 





















































2.85 (0.66) -0.09 
(0.69) 
0.479 
*Comparison of between school differences; tested statistical significance of change values using Mann-
Whitney U test 
1Wilcoxon Signed Rank test shows statistically significant (p < 0.05) within school difference from 
baseline to follow-up 





6.3.4 Predictors of Plate Waste and Produce Intake 
The regression analysis presented in Table 16 shows variables that were 
significant predictors of intake and plate waste patterns. As expected, the number of 
servings selected predicted fruit and vegetable consumption and waste patterns, where 
students are predicted to consume an additional 0.403 servings of vegetables and 0.710 
servings of fruit for every increased serving of vegetable or fruit, respectively. Vegetable 
and fruit waste increased by proportional amounts as well, as the models show waste 
increasing by 0.558 servings of vegetables and 0.294 servings for fruit for each additional 
serving selected. Unsurprisingly, energy intake also had a positive relationship with fruit 
and vegetable consumption, where each additional kcal consumed predicted slightly 
higher produce consumption. Group membership predicted only fruit and vegetable 
consumption, where being a student at the intervention school predicted selection of 




Table 16: Predictors of produce selection, consumption, and waste behaviors by linear 
regression (n = 87) 
Model Variable Coefficient (se) P-value 
Vegetable servings 
selected 
R2 = 0.246 
Intercept 1.897 (0.188) <0.001 
School -0.442 (0.090) <0.001 
Beliefs -0.142 (0.046) 0.008 
Vegetable servings 
consumed 
R2 = 0.451 
Intercept -0.848 (0.274) 0.003 
Grade 0.134 (0.045) 0.004 
Vegetables servings selected 0.403 (0.082) <0.001 
Calories consumed 0.001 (0.000) <0.001 
Intentions 0.159 (0.053) 0.004 
Importance -0.151 (0.070) 0.034 
Vegetable servings 
wasted 
R2 = 0.439 
Intercept .450 (0.283) 0.115 
Grade -0.177 (0.048) <0.001 
Vegetable servings selected 0.558 (0.089) <0.001 
Intentions -0.168 (0.058) 0.005 
Importance 0.202 (0.089) <0.001 
Fruit servings selected 
R2 = 0. 117 
Intercept 0.672 (0.444) 0.133 
School -0.318 (0.174) 0.071 
Grade 0.265 (0.092) 0.005 
Fruit servings consumed 
R2 = 0.673 
Intercept -0.172 (0.145) 0.237 
Fruit servings selected 0.710 (0.052) <0.001 
Calories consumed 0.000 (0.000) 0.067 
Fruit servings wasted 
R2 = 0.252 
Intercept -0.053 (0.079) 0.505 
Fruit servings selected 0.294 (0.052) <0.001 
 
6.3.5 School-Wide Plate Waste Results 
A summary of school-wide plate waste measurements is shown in Table 17. 
Among the categories measured, dairy foods comprised the largest amount of plate waste 
by weight, followed by fruit and grains, respectively. These results indicate that students 
at the intervention school may have trended toward producing less meat, dairy, grain, and 
fruit waste over the course of the intervention. Vegetable waste trends appear less 
consistent. Students at the control school may have slightly increased waste resulting 
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from meat, grain, and dairy, slightly reduced vegetable waste, and maintained a similar 
level of fruit waste.  
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 The present study aimed to test the feasibility and efficacy of a nutrition 
promotion program that focused on emphasizing mindful and sustainable eating in 
improving produce intake and reducing plate waste during elementary school lunch. 
Overall, implementation of the pilot program was feasible, and results indicate that it may 
be a useful model for developing more mindful and sustainable eating behaviors.  
Although baseline differences in consumption on plate waste patterns were 
evident at baseline, students at the intervention school experienced positive changes with 
regard to their selection and consumption of fruit and vegetables that were not seen in the 
control group. While equivalent consumption at baseline would have enabled more 
straightforward interpretation of study findings, this result provides some evidence that 
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the program encouraged healthier intake among participants. Additionally, analyses of 
nutritional intake showed changes in intake among students at the intervention school 
(including reduced saturate fat and increased vitamin C) without significant changes in 
caloric intake that may support the idea that these students are selecting more fruits and 
vegetables in place of higher fat items, like snack foods. 
Counterintuitively, vegetable waste was higher at the intervention school than at 
the control school (although not significantly different from baseline.) This was not 
anticipated but does not necessary indicate a negative outcome as selection of vegetables 
was also higher at the intervention school. Frequent exposures to novel healthy foods is 
often discussed as an important precursor to acceptance among children;90 in this way, 
the higher selection of vegetables by students at the intervention school may indicate 
increased exposure to these foods, and it is possible that this change is a precursor to 
increased acceptance. Regression analyses showed that the number of servings selected 
was an important predictor for both consumption and waste of produce; considering this 
along with measured increases in selection further supports the conclusion that 
participants trended toward positive behavioral changes as a result of the study.  
Fruit waste, which was higher at the intervention school at baseline, was not 
significantly different at follow-up from the control school. Lower rates of waste for 
fruits than vegetables indicate that students are more accepting of fruit, an early sign that 
the program may have a beneficial effect on reducing plate waste among students. 
Because vegetables are a less acceptable food by this population, it may be that the 
intervention would need to be longer or more intensive to demonstrate reduced waste and 
increased acceptance of that food group. Finally, students at the intervention school 
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produced plate waste with significantly less vitamin A at follow-up than they did at 
baseline; because levels of vitamin A are high in many fruits and vegetables, this further 
supports a trend toward less fruit and vegetable waste at lunch. 
Participants also experienced positive changes in some psychosocial variables 
captured in the survey. When compared to dietary outcomes, it appears that students who 
reported improvements in their intentions regarding mindful and sustainable eating also 
experienced positive changes in their dietary intake at lunch. Importance ratings exhibited 
an opposite relationship, perhaps indicating that the items that comprised this construct 
were not adequately capturing true perceptions. Increased behavioral strategies ratings 
was associated with decreased vegetable selection; while this is not necessarily a desired 
outcome, it may indicate that these students were more mindfully considering their 
available produce options and selecting fruit (typically better liked by elementary school 
students) instead. These results highlight a need to address student food preferences for 
vegetables and can be achieved by a variety of technique, including: incorporating more 
frequent taste tests of these foods, using Smarter Lunchroom strategies like creative 
naming, and continuing to offer frequent exposures to these foods.14,123  
Overall, regression and correlation results show some expected relationships 
between psychosocial characteristics and dietary outcomes, supporting the use of SCT as 
the theoretical foundation for this program and the idea that emphasizing mindfulness and 
sustainability are useful strategies for influencing the foods that students select and 
consume. Within the context of SCT, psychosocial factors can be considered antecedents 
to human behavior and may therefore indicate the potential to further improve 
measurable outcomes (including intake and amounts of plate waste) over a longer period 
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of time. Because reliability analysis of the survey had less than ideal results, additional 
testing is necessary to refine and improve the instrument’s ability to measure changes in 
attitudes and beliefs of this population. Cognitive testing with elementary school students 
would be useful to demonstrate validity of the items in measuring the intended constructs 
and repeated testing in a larger, more diverse sample would help establish better evidence 
of reliability. Still, while the survey should be interpreted with caution, borderline 
acceptable reliability results achieved from a variety of methods indicate that survey 
results are informative when evaluating this pilot intervention. 
Comparison to previous research lends credibility to the findings, overall. 
Students in this study wasted more vegetables than fruit, and overall waste levels were 
higher among younger students; both trends have previously been demonstrated.6,33,34 
While rates of plate waste from meal observations appears higher than those found in 
national estimates,3 they are similar to those found in earlier studies where students were 
estimated to waste up 40% of foods served.32–34 This difference may be the result of 
characteristics of the particular school system studied, as national estimates would not 
reflect an individual community’s traits so strongly. Furthermore, patterns observed in 
this study, where waste was highest among dairy, vegetables, and fruit, generally agree 
with previous findings.3 Previous mindful eating research in this age range showed that 
students increased their preference for fruits and vegetables; considering this along with 
higher selection observed presently shows consistency among results of mindfulness 
interventions. 
Because of the nature of pilot testing a new program, it was not realistic to utilize 
a large and varied sample of schools or to provide a longer duration program, and results 
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should be interpreted cautiously. It is unfortunate that baseline differences were observed 
among students at the two schools and, while the effect of this should not be ignored, 
these differences should be considered in the context of a small, pilot implementation. 
Despite these limitations, results suggest a benefit regarding attitudes and beliefs about 
mindful and sustainable eating, nutritional intake at lunch, and overall plate waste 
patterns. Testing in a larger sample is worthwhile.  
 
6.5 Conclusion 
 Overall, the Farm to Tray, Tray to Farm program had positive results the schools 
where it was tested. Student attitudes and beliefs improved, as did their selection and 
consumption of produce at lunch. Further testing is necessary to document clearer 
evidence about the program’s ability to reduce plate waste, but findings suggest trends in 
a positive direction. Long term, the effects of this program have the potential to improve 
the health and development of children, reduce the environmental burden posed by plate 
waste in NSLP, and reduce the costs for schools associated with serving and disposing of 





CHAPTER 7: DISCUSSION 
7.1 Summary of Pilot Implementation Findings 
Dietary intake of school children rarely meets guidelines, a problem exacerbated 
by high rates of plate waste that undermines USDA child nutrition goals. Simply 
addressing either perspective of high waste in the context of suboptimal intake (i.e. only 
targeting plate waste or only targeting nutrition), could cause an imbalance and creative 
solutions are needed to target this problem more wholly. Research on causes of plate 
waste in schools6,15,24,38 mirrors many of the causes of consumer-level waste observed in 
the general population, namely lack of knowledge about appropriate intake or portions, 
perceptions of poor food quality, and psychosocial factors like taste preferences and 
attitudes.19 Emphasizing mindful eating skills and sustainability are strategies that can 
target preferences and attitudes to improve intake and reduce plate waste among school 
children and, in light of some overlapping causes of waste among students and the 
general population, effective strategies could be applicable to all people, regardless of 
age.  
The current project emphasized fostering mindful and sustainable eating 
behaviors among school children as a method to increase consumption of fruits and 
vegetables and decrease plate waste at lunch. Eating behaviors can be considered both 
mindful and sustainable when the individual considers their physical needs, remains 
aware of emotional, personal, and external cues that influence choices, and observes the 
environmental/social implications of their choices when selecting and consuming food. 
While these are advanced skills, children can learn to participate in mindful and 
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sustainable behaviors by exploring sensory aspects of food, learning to understand their 
body’s hunger and fullness cues, and understanding and appreciating the resources 
involved in food production and preparation.  
Elementary schools were specifically targeted for this study, as previous research 
has shown elementary school students create more plate waste than older students. 
Further, because NSLP serves 30 million students per day3 with key goals to improve 
nutritional status and food security, targeting students who receive school meals is an 
efficient way to reach a large audience with ongoing need for nutrition intervention. This 
research was intended to design and implement a pilot intervention to encourage 
elementary school students to develop mindful and sustainable eating behaviors. By 
doing this, the study aimed to increase produce intake while reducing plate waste 
generated by students at lunch. 
The formative study revealed that students have relatively little knowledge about 
nutrition, mindful eating, and the food system but are interested in learning more about 
these topics. They expressed motivation in reducing food waste if doing so could help 
members of their community who are food insecure. The formative activities identified 
several psychosocial constructs that appear to influence children’s eating behaviors at 
lunch, including factors at the personal, behavioral, and environmental levels. Such 
factors support a behavioral model to understand the development of mindful and 
sustainable eating behaviors that is built from SCT.  
Among the identified factors were cafeteria characteristics that appeared 
promising to target in the program. Children in focus groups reported not knowing what 
options were available for lunch each day, despite existing menu boards in the cafeteria, 
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menus being sent home, and announcements of the daily options each morning. Lack of 
awareness of available choices lead to students perceiving that they had limited autonomy 
in meal selection; consideration of this along with their report that being forced to eat 
certain foods or at a certain time made it more difficult to eat according to their hunger 
cues indicates that incorporating additional methods to inform students of daily options 
could be helpful. Further observations that menus in the cafeteria were not consistently 
updated highlighted an important opportunity to improve information available to 
students in ways that would draw their attention and focus. Through this, emphasizing 
available produce choices appeared to be a strategy to call attention to the autonomy that 
students already possessed in their meal selection, encourage mindful selection, and place 
more focus on fruits and vegetables as a central aspect of the school lunch meal. 
Formative results also showed how student beliefs and dietary behaviors were 
influenced by forces outside of themselves. They repeatedly discussed how they base 
their food choices on their perceptions of their peers’ attitudes and that the amount they 
consume is guided by their parent’s influence or some external standard, like package 
sizes. Mindfulness skills would enable students to shift the basis for their decision-
making around food, encouraging them to make choices based on their own needs and 
preferences. However, the effect of peer attitudes should not be ignored; as a result of the 
formative study, this was identified as a powerful influence and utilizing student leaders 
to disseminate health and sustainability messages showed potential to capitalize on this 
influence in a positive way. 
Finally, formative results highlighted how moral concerns were a primary 
motivator for students of this age group when considering food waste reduction. Review 
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of psychological theories of cognitive development shows that elementary school-aged 
children are typically developing traits related to empathy at this age – they generally 
develop feelings of morality from a concrete and unchangeable perspective, have a strong 
concern for the welfare of others and need for equality, and gradually develop more 
abstract and context-dependent ethical ideas as they transition out of elementary 
school.130 This understanding of child development supports formative findings, where 
students had clear and definitive judgements about when it was “good” or “bad” to waste 
food and were primarily interested in reducing food waste to prevent harm to others or 
promote equality. They were specifically focused on how wasting food is wrong when 
people in their community experience hunger, discussing this frequently in all focus 
groups, and also repeatedly discussed how wasting food could harm the Earth by creating 
litter. While their knowledge was limited in these processes and their perspectives were 
somewhat simplistic, it was evident that these moral considerations are important to 
elementary school children and stem from their strong sense of right and wrong. These 
concepts were identified as critically important to the behavioral model; emphasizing the 
connection between their personal actions with possible food insecurity and 
environmental sustainability outcomes was a powerful way to increase motivation and 
interest in behavior change. Providing opportunities to practice skills that would allow 
them to “do the right thing” when selecting or disposing of food would further improve 
their self-efficacy and empower them to become more mindful and sustainable eaters. 
Previous research shows that creating supports to reinforce and incentivize positive 
behavior is an effective means of encouraging behavior change and a recommended 
practice in education systems;131 this concept supports the incorporation of strategies to 
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practice and model healthy behaviors as part of FTTF, and agrees with the overall 
formative findings.  
Collectively, these formative results showed an important opportunity to design a 
program to target mindful and sustainable eating behaviors. Students were interested in 
learning about topics related to nutrition and the food system and, given their low 
familiarity with these topics, there was ample room to encourage increased knowledge. 
Moreover, they identified important motivating and influential factors. Empowering 
students to recognize their autonomy to choose what they like and ability to understand 
their body’s messages, encouraging them to consume more produce through the use of 
positive peer influence, and appealing to their strong sense of right and wrong were 
strategies that became the basis of the FTTF program.  
Designing the program to target the behavioral model was challenging but largely 
successful. While there was no existing education curriculum that specifically targeted 
mindful and sustainable behaviors of children, a recently published mindful eating 
program (Foodie U)60 provided an efficient way to incorporate tested, well-designed 
mindfulness education. As mindfulness is a topic rooted in psychology, being able to 
draw from a program developed by experts in the discipline enabled the nutrition-focused 
intervention to more effectively teach mindfulness concepts than if they had been self-
developed. Similarly, many programs exist to teach students about the food system. 
Although intended for an older audience, FoodSpan56 was developed by highly 
accomplished and experienced researchers with expertise centered specifically on the 
food system. Drawing concepts from this program provided a model to prioritize topics 
for inclusion and incorporate effective and engaging activities. Compiling and adapting 
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existing resources was an efficient way to create a curriculum with potential to encourage 
behavior change. 
Changes to the cafeteria environment and dissemination by student leaders were 
strategies that created a cohesive and far reaching program. These directly targeted 
concepts identified in the formative study and increased engagement and project visibility 
throughout the school. Children were excited to respond to questions posed on the 
feedback board, receive prizes for participating in the mindful eating contest, and learn 
from the Veggie Leaders. Labeling items in the tray line and adding the fruit and 
vegetable menu board appeared to be helpful in encouraging students to consider their 
lunch options. Collectively, these techniques were informed by SL concepts,14 adding 
another mechanism for the program to incorporate tested and well-received strategies. 
Most challenges were encountered when developing alternative avenues for waste 
disposal in the cafeteria. One school included in the formative study had a cafeteria-based 
composting program, and initially, the research team intended to expand this to the 
intervention school as part of the study. Unfortunately, because of the school system’s 
rural location, there was not a commercial composter available to serve that area. 
Alternative approaches, like composting on the school grounds, were not feasible for this 
pilot intervention for several reasons. Single stream composting, where all foods 
(including meat and dairy), are composted together, requires expensive equipment and 
expertise beyond the scope of this study. Traditional composting methods where only 
produce scraps are collected is far less costly, but very labor intensive. Additionally, 
students clear their trays very quickly at the end of lunch, and school staff expressed 
concerns about the increased time and oversight that would be necessary to ensure that 
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students appropriately separate compostable food scraps from their general refuse. For 
these reasons, the team could not provide enough support to ensure that composting 
initiatives were implemented consistently or correctly and this strategy was removed 
from the design of the pilot intervention.  
The food recovery program initiated as part of this pilot was small in scale but 
was effective in providing some additional food to students who may have few resources 
and demonstrated the feasibility of implementing farther-reaching cafeteria-based food 
recovery. The program was well-received by students, likely because it addressed the 
basic moral concerns related to hunger in their community, as they discussed extensively 
in the formative study. Further, it offered an important opportunity for students to 
practice mindfulness skills. While students had understanding of their more extreme 
hunger and fullness cues, subtler cues are harder to notice and even the most experienced 
mindful eater sometimes needs more or less food than they anticipate. In this way, the 
program offered a learning opportunity for students by encouraging them to base their 
choices on their internal cues and the provision of the expanded share table offered a 
productive safety net for that opportunity; students who were hungrier than anticipated 
could take an extra serving of a healthy food (which in itself supported program goals) 
and students who realized they were comfortably full could donate unopened items in an 
environmentally and socially sustainable way in line with their values of reducing food 
insecurity. 
The successes experienced in the development and pilot implementation of FTTF 
are encouraging and justify the program’s expansion – altogether, the program was 
enjoyable and well-received for students, not burdensome for staff, and delivery was 
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feasible. Although disappointing, the challenges experienced were important lessons. It is 
not realistic to expect all strategies will be perfectly implemented, and the difficulties 
encountered highlighted ways to improve the program. Taken together, the pilot 
implementation achieved its goal by developing a feasible and acceptable program to 
target constructs in the behavioral model to explain eating behaviors of elementary school 
students.  
Most importantly, the program was also able to demonstrate success in 
encouraging increased intake of fruits and vegetables while encouraging reduced plate 
waste among elementary school students. Success of FTTF was measured primarily by 
observing student lunches and surveying their attitudes and beliefs related to identified 
psychosocial constructs. While there were important baseline differences between the 
two schools that limit interpretation of findings to a certain extent, several positive and 
encouraging changes were seen during the study. Selection and consumption of produce 
increased among students at the intervention school and, although plate waste findings 
were more complex, it appears that student behaviors trended in the expected direction. 
Fruit waste appeared to decrease among intervention students during the intervention and 
the proportion of selected vegetables that was wasted decreased. Additionally, the energy 
and vegetable content of foods selected did not change during the intervention, but 
vitamin A content of plate waste decreased. Because levels of vitamin A are high among 
fruits and vegetables, the vitamin A content of waste could be an early indication of 
reduced vegetable waste. Fruit and vegetable intake, selection, and waste was measured 
in terms of servings but vitamin A was measured in international units, so it is possible 
that vitamin A was more sensitive to changes than the number of vegetable servings. It is 
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also reasonable to consider that, because vegetables were shown to be the least acceptable 
food group by this population, that it may take a longer time period to influence student 
vegetable consumption. There is clear evidence that increasing children’s exposure to 
novel foods increases acceptance,90,128 so continuing to encourage students to select more 
is a method to encourage them to voluntarily expose themselves to vegetables more 
frequently. This would increase their feeling of autonomy in choosing vegetables and 
give them more practice tasting and exploring these foods, hopefully resulting in 
increased willingness to try vegetables and reduced waste as a result.  
Findings also indicate improved mindfulness skills among students. It was 
interesting to observe that students at the intervention school did not change their caloric 
consumption during the study, but that they selected and consumed more fruit when 
baseline and follow-up measurements were compared. Similarly, at follow up, they 
consumed a higher proportion of the vegetables they selected than did controls. Perhaps 
selection and consumption patterns of these students matched their energy needs at both 
time points but, at follow-up, they chose more nutrient-dense foods (i.e. fruit in place of 
snacks.) Consuming the same calorie level indicates students may be eating according to 
their hunger level and increasing their selection/consumption of fruit means they may be 
choosing foods that benefit them, both important mindful eating skills.  
Further, students in the intervention school had improvements in psychosocial 
constructs related to mindful and sustainable eating behaviors during the intervention. 
Over the course of the study, students at the intervention school reported increased self-
efficacy to base lunch choices on body cues, indicating they may have better 
understanding of mindful eating and awareness of their own needs. The regression 
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models showed that intentions to select and consume healthy foods is an important 
predictor of behavior, particularly as it relates to vegetable consumption and waste. While 
not uniform, these results indicate that the program was effective in improving attitudes 
and beliefs and that the model was at least partly correct in explaining mindful and 
sustainable eating behavior. Because psychosocial characteristics underlie behaviors, 
changes in attitudes and beliefs can be thought of as the impetus for behavior change;40,41 
recognizing the positive changes in constructs related to mindful and sustainable eating 
behaviors measured in the study indicates that a larger behavioral effect is possible. 
Additionally, it is possible that increased self-efficacy must occur before increased 
intentions are evident; since a person’s intentions directly impact their behavior, placing 
extra emphasis on both of these constructs could encourage more demonstrable changes 
in behavior. Continued refinement of the survey and testing with a larger sample would 
be beneficial, as the present instrument had only been tested for comprehension/reading 
level in the sample and face validity by experts in the field. Repeat administration in the 
control group showed reliability for most items, but the tested sample was too small to 
demonstrate an underlying factor structure that matches the SCT. Nevertheless, the 
instrument from which the present survey was adapted48 did support use of SCT to 
explain eating behavior in general, and improvements in some items in the present study, 
along with their relationships with dietary outcome measures is a positive result 
indicating improved mindful and sustainable eating behavior. 
 Interpretation of school-wide plate waste measurements was more limited, 
primarily because this measurement was less sensitive to changes. The first school-wide 
measurement, conducted at the intervention school, measured plate waste from 505 
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students – nearly the entire student body that ate a school-provided meal that day. 
Unfortunately, because of space constraints and the time involved with collecting and 
sorting food from that many students, measuring plate waste from the entire school was 
disruptive and burdensome for school employees. Specifically, it necessitated a 
foodservice worker stay late because trays were delayed when being returned to the dish 
room and pulled custodians and food service monitors away from their normal duties to 
help researchers collect trays from students so that tables could be cleaned in time for 
incoming waves of students. For these reasons, the remaining school-wide plate waste 
measurements collected lunch remnants from approximately one third of the student 
body, resulting in a more reasonable number of trays to handle in a timely and non-
disruptive manner.  
Still, results of school-wide plate waste measurements showed waste decreasing 
over time, which was a positive and expected result. Additionally, it was a highly visible 
activity and resulted in many conversations with students about the purpose of the 
measurement. Rather than using school-wide food waste audits in a research context, this 
activity might be better suited as a teaching tool. Incorporating it into the program as a 
way for student leaders to highlight the amount of plate waste generated at the school 
could benefit students by making the magnitude of food waste more apparent and 
highlighting the burden of dealing with waste, perhaps as an allegory for the burden that 




 Just as the problems that result from food waste and poor dietary intake are far 
reaching, improving student consumption at lunch and reducing plate waste that they 
produce confers a variety of benefits. Broadly, consuming more fruits and vegetables, 
particularly when increased intake is in place of snacks or other energy-dense options, 
will likely improve the nutritional status of students, improve their attitudes and 
preferences related to those foods, facilitate school foodservice programs in further 
improving the healthfulness of foods offers, and reduce the environmental impact of 
foods that students select. Decreasing plate waste offers additional benefits – by 
decreasing waste, schools will incur fewer expenses related to waste disposal and 
purchasing of foods that go uneaten, the environmental burden on landfills will be 
reduced, and more uneaten foods can be recovered for responsible uses.  
 The environmental threat of food waste is clear. Globally, nearly one third of all 
edible food is wasted,26,132 and in industrialized countries, most of this waste is directly a 
result of consumption and foodservice practices.26,132 Approximately 25% of freshwater 
and 20% of cropland are devoted to growing food that will ultimately be wasted,132 and in 
the United States, roughly 25% of methane production results from food rotting in 
landfills.26 Furthermore, most of this waste stems from discarding healthy foods - in the 
US, approximately 41% of avoidable waste occurs from fruits and vegetables,19 
accounting for approximately 22% of greenhouse gas emissions due to food waste.20 
Considering the volume of meals served through NSLP, reducing plate waste in this 
program has the potential to have dramatic and far-reaching environmental benefits. 
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 Encouraging students to consume more fruits and vegetables in place of snack 
foods as a way to improve the healthfulness of their diets can have similar environmental 
benefits. Plastic and packaging waste in school cafeterias has been estimated to comprise 
almost 50% of cafeteria refuse,133 and reducing the number of snacks consumed in the 
cafeteria would reduce this volume of largely non-recyclable material. Furthermore, 
heavily processed foods are inherently more energy-intensive to produce than fresh 
produce134 and reducing their consumption at lunch would ease environmental burden 
posed by school meals. Adding composting to this program will result in still more 
environmental benefits. Composting would divert additional waste from landfills and, if 
maintained on school grounds, could be used in school gardens. Doing so would improve 
soil quality and garden productivity, while reducing transportation needs and fuel 
consumption related to hauling away cafeteria trash. 
Perhaps the most important environmental benefit is the behavioral impact of 
encouraging mindful and sustainable eating on environmental outcomes. Habits learned 
in childhood may influence an individual’s behaviors in adulthood,7 and positive results 
seen in FTTF could be an important way to encourage children to internalize feelings of 
environmental stewardship. Left unchanged, current food waste behaviors will only 
continue to harm the earth, and more solutions are needed to prevent what is possibly 
irrevocable damage. Programs like FTTF could be part of a constellation of efforts to 
raise a generation of people who will find creative and effective solutions to ensure the 
sustainability of the food system and the planet in general. 
FTTF has positive organizational benefits for schools as well, from both financial 
and societal perspectives. Waste disposal and hauling can present substantial yearly 
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expenses; recognizing that schools and school food service programs experience a 
multitude of financial obligations with limited funding sources, reducing costs incurred to 
dispose of avoidable plate waste could ease financial burdens experienced by these 
organizations. Beyond the financial implications, schools offer important social programs 
and are critical sites to address food insecurity among students; in addition to school 
meals, many have on-site food pantries, send supplementary food home for the weekend 
with “backpack pantry” programs, or utilize less formal means to meet the needs of 
vulnerable children.135 Recovering foods from the cafeteria, as was done in FTTF, offers 
another avenue to assist these students, thereby supporting their food security and their 
ability to grow and learn.  
The positive implications that FTTF holds for students are similarly important. 
School meals are intended to help students meet DGA2 and are effective in addressing 
both childhood obesity and food insecurity.136 New meal standards, through the HHKA, 
have improved the nutritional quality of school meals.3 Positive changes in the school 
food environment, such as those encouraged through SL strategies, can further reduce 
risk of diet-related outcomes.137,138 Fundamentally, school meals hold a central position 
as a part of a health-promoting school day; nutritionally-balanced meals provided at 
school support healthy physical development of children, create opportunities to learn 
and practice healthy behaviors, and provide the nutrients necessary for emotional, 
behavioral, and academic development.4 As most plate waste in school meals is attributed 
to healthy foods, high rates of waste result in students consuming less than recommended 
levels of key nutrients, including vitamin A, vitamin C, iron, and fiber.32,35 Because 
nutritional and related benefits can only be seen if the healthy foods offered to children 
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are actually eaten, plate waste in schools undermines all of the important benefits of 
school meals. FTTF was able to show many positive trends in its pilot implementation 
that indicate students are selecting, consuming, or on their way to improving their intake 
of many healthy foods offered at school. Already beneficial for the students who 
participated, expansion of the program has the potential to profoundly impact the health 
and achievement of school children more broadly.  
The model of FTTF offers additional benefits for students, separate from the 
actual foods selected or consumed. A main strategy of the program was the use of student 
leaders. This is not only an efficient way to spread messages, but also offers a strategy for 
building leadership and peer modeling skills that are developmentally important for 
children. Leadership helps children to feel more satisfied and engaged, teaches them how 
to be an active member of a group, and provides a foundation for skills necessary as a 
civically engaged adult.139 Promoting self-awareness, self-esteem, and decision-making 
are suggested techniques to build leadership skills in children,139 all of which are 
fundamental aspects of FTTF through its use of mindfulness education, emphasis on 
building self-efficacy to make healthy choices, highlighting of available food options, 
and incorporation of opportunities to practice new behaviors. Emphasizing mentorship is 
an additional recommended strategy for building leadership skills.139 In this way, FTTF 
offers a way to support this important attribute among all students in the school, not only 
those who participate as student leaders. Among elementary school children, activities 
that empower them – through demonstrating, practicing, and building new skills – foster 
personal development, improve their self-esteem, and increase their engagement.140 
These ideas of leadership and empowerment are consistent with concepts of ecoliteracy57 
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and supported by the emphasis on building awareness in mindfulness education. FTTF 
was successful in weaving these themes throughout the program and serves as a useful 
model for encouraging characteristics that will benefit the emotional and behavioral 
health of children, in addition to their physical health. 
. 
7.2.1 Limitations of Farm to Tray, Tray to Farm 
While the potential positive implications of improving student intake and 
reducing plate waste at lunch are numerous, there are limitations inherent in this pilot 
implementation of FTTF. Unfortunately, the schools that participated were not entirely 
comparable, as the intervention school had a higher percentage of students who were 
FARM-eligible, was larger, and had a student body with a different racial and ethnic 
composition than the control school. It is certainly feasible to believe that these factors 
could influence intake. Students of different cultural background might have varying 
levels of acceptance of foods served in the cafeteria. Similarly, FARM recipients could 
have different dietary patterns than students who purchase school meals. It is possible 
that these students eat more school meals and fewer a la carte items, increasing their 
exposure to healthy foods served at school. Conversely, it is possible that FARM 
recipients experience some level of shame related to their meal status; although school 
meal programs are required to maintain confidentiality, eligibility could deter some 
students from participating if there is a social perception that eating school meals is a 
marker of the student’s financial background. Finally, larger schools may have different 
logistical considerations than smaller schools, as a more crowded cafeteria could lead to 
longer lines, less time to eat, and less attention or assistance from cafeteria monitors. 
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These differences in school characteristics could have led to baseline differences in plate 
waste patterns and psychosocial variables observed. 
Some issues with data collection were also experienced. Although a 2-hour 
training session was provided to data collectors, some photos were missing from baseline 
measurements, likely due to unfamiliarity with the camera equipment. Students whose 
pre-meal photo was missing were removed from the dataset as the foods that they 
selected could not be accurately determined. Fortunately, relatively few pre-meal photos 
were missing, and removal of these records did not dramatically reduce the sample size. 
There were a larger number of post-meal photos that were missing; rather than remove 
these records entirely, the average proportion consumed by other students in their school 
was imputed for each selected food. Because it was the result of data collector errors and 
not student characteristics, these data were considered to be missing at random and using 
mean values was thought to be a technique that was not overly conservative (for example, 
making the assumption that students ate 100% of each item selected) and would not 
introduce a source of bias so large that it would make the results less trustworthy. Still, 
these issues with data collection provided an extremely useful learning experience that 
allowed protocols to be improved for subsequent days and could be further improved 
with more experience and a larger implementation. 
Similarly, because school-wide measurement yielded only a total weight of foods 
collected for each food group, per-student estimates of weight could be calculated but no 
variability was seen. As a result, this measurement was a somewhat crude way to 
evaluate waste at the school-level. School-wide measurements could be improved by 
conducting food waste audits more frequently and over a longer period of time. In the 
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pilot study, four measurements were taken at each site and fluctuation due to chance or 
external factors (like field trips or schedule changes to accommodate state testing) could 
have influenced results. These measurements were also extremely labor-intensive, 
especially considering the limited interpretation of results they provided. However, 
school-wide plate waste data was very helpful to depict plate waste patterns as the 
measurements are easily converted into charts and figures. This kind of information is 
more understandable for students than photos of individual plates, so this activity might 
be most useful as a teaching tool for students. Future audits that are organized by student 
leaders would be a useful strategy to bring visibility to the intervention, provide an 
opportunity for student leaders to talk with their classmates about food waste, and 
generate understandable data for use in the school.   
Finally, the adapted mindful and sustainable eating questionnaire had some issues 
with reliability and validity. Because this instrument was adapted from an existing 
survey48 that was constructed around the same behavioral theory as the present 
intervention, it is reasonable to believe that the adapted version supported the same 
general model. However, changing question wording can certainly change interpretation, 
and the adapted questions intended to measure a different aspect of attitudes and 
preferences related to healthy eating. Being able to demonstrate a similar factor structure 
as Dewar, et al.48 would have provided good evidence to support the adapted version as a 
valid tool. The sample size of this pilot implementation and few questions per construct 
did not allow for confirmatory factor analysis of the instrument with interpretable 
findings, and repeat administrations (possibly with additional or differently worded 
items) would be beneficial to provide data to show that the survey measures the intended 
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psychosocial constructs. Additionally, while the adapted instrument showed reasonable 
evidence for repeatability and acceptable consistency among items of some constructs, 
overall reliability was not as high as was seen in its original form. Pilot testing of the 
instrument during focus groups was a useful strategy to ensure that included items were 
understandable for students of this age group and guidance from field experts improved 
face validity of the instrument overall, but ongoing work is needed to improve the 
instrument’s ability to measure changes in psychosocial constructs related to mindful and 
sustainable behaviors of elementary school children. In particular, cognitive interviewing 
with students of the same age is recommended to examine their interpretation and 
relevance of items to the behaviors of interest. 
 
7.2.2 Strengths of Farm to Tray, Tray to Farm 
Despite these challenges, the pilot implementation of FTTF presented several 
strengths that support the findings and can help guide future interventions. 
Fundamentally, FTTF is one of the first programs of its kind. Although work has been 
done to identify and document factors related to waste behaviors in NSLP and the school 
breakfast program,15,24,38 understanding of these behaviors remains somewhat limited and 
researchers have discussed the need for additional work in this area.141–143 This program 
fills a clear need to advance understanding of child perspectives related to food waste and 
the effectiveness of approaches to reduce waste.  
Additionally, the approaches used in FTTF represent a novel approach to nutrition 
promotion in children. Programs that emphasize the food system and sustainability-
related concepts exist, particularly in the context of school garden and farm-to-school 
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programs. Similarly, mindful eating programs have been conducted in this population, 
although aside from the program that provided the basis for much of the current 
education curriculum (Foodie U60), most available mindful eating research addresses 
treating eating disorders or obesity. Because the general elementary school aged 
population would benefit from improved eating habits, broader strategies to promote 
mindfulness with a weight-neutral approach are more useful in the present context. FTTF 
is unique in its approach of combining sustainability and mindfulness and the researchers 
are not aware of any previously existing interventions that have done this. By building on 
the expanded model of mindful eating proposed by Fung, et al100 that emphasizes 
sustainability as inextricably linked with mindful eating, utilizing strategies/curricula that 
have been previously tested, and basing the program on an extensively-researched and 
widely accepted behavior change theory (SCT), FTTF represents an innovative, effective, 
and evidence-based model for improving dietary intake and reducing plate waste among 
elementary school students. 
The methodology used for data collection in FTTF represents another important 
strength of this research. The methods used throughout the design, implementation, and 
evaluation of the program were based on structured approaches recommended by 
prominent methodologists. Strategies for data collection and analysis of the formative 
study were based on grounded theory and the constant comparative method to inductively 
develop a behavioral model to explain behavioral phenomena, about which relatively 
little research exists. In addition, data were solicited using a mixed-methods triangulation 
approach to consolidate and add credibility to findings from multiple sources and 
viewpoints. These tactics add a great deal of structure and repeatability to qualitative 
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research, which can suffer from biases and lack of rigor when not designed carefully. 
Methods used to measure plate waste were intended to replicate methods described in 
previous studies to estimate plate waste in schools. Similar to the identified need for 
research on effective approaches to address plate waste, there has been a call for research 
to replicate data collection methods to help create standardized measurement and 
reporting methods.144 The present study helps to address this need. 
Finally, although the pilot implementation of FTTF was relatively small, with 
limited reach and generalizability, it yielded a number of highly encouraging results. 
After participation, students had increased selection and consumption of some target 
healthy foods, trends toward reduced plate waste of others, and positive changes in 
important psychosocial constructs – together, it appears students who received the 
intervention were more mindful of their food choices and more aware of sustainability 
considerations of food waste than they were previously. Additionally, the program was 
well-received by the schools, well-liked by students, and, aside from significant labor 
involved with data collection, relatively inexpensive and easy to implement. With this in 
mind, the greatest strength of FTTF may be the design of the program itself. The program 
can be implemented in other settings easily by educators or researchers, and the positive 
results certainly warrant larger, more intensive implementations.  
 
7.2.3 Considerations for Future Interventions 
 Interpretation of pilot findings highlights a number of considerations that are 
recommended for future implementations, whether as part of a school initiative or 
research study. Researchers who test the program should aim for a longer duration 
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program with more frequent contact with students; this would allow for better 
understanding of the most effective strategies so they could be prioritized in order of 
importance, and likely a greater effect overall. Similarly, a larger sample size would 
allow for examination of the survey using structural equation modeling or confirmatory 
factor analysis; doing so would provide evidence to identify the most important 
constructs, as well as relationships among constructs, so that the program can efficiently 
address those that are the most influential. Finally, as discussed previously, additional 
work should be done to improve items included in the mindful and sustainable eating 
behavior questionnaire to build evidence supporting the reliability and validity of this 
instrument. 
 Schools that wish to implement FTTF should specifically consider sustainability 
of the program. Because systemic change takes a great deal of time, making aspects of 
the program a permanent part of the school culture would ultimately cause greater 
benefits for students and the school community. There are a variety of ways to 
incorporate the program into the school culture, such as creating a permanent club for 
Veggie Leaders. An interested member of the school faculty could spearhead such an 
initiative and serve as the club’s advisor. Formative research indicated that some school 
districts offer financial incentives for staff who participate in wellness-related activities 
outside of their normal job duties, and support may be available for an individual willing 
to take on this role. Similarly, as schools are required to have written wellness policies to 
support the health and wellness of students and staff, incorporating some strategies used 
in FTTF into the school’s policy would increase the program’s reach and effectiveness. 
Mandating cafeteria-greening initiatives, like strategies to reduce plate waste or 
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encourage students to select food that is less resource-intensive to produce, or 
incorporating cafeteria-based food recovery initiatives by incorporating these approaches 
into written policies would help schools prioritize the resources necessary to support 
these strategies and provide long-term benefit for the school community.  
Finally, lessons learned from this program and child development research 
highlight the powerful influence of peer leaders. In light of this, schools should consider 
creating structured mentorship programs. For example, schools could have older and 
younger students eat together in the cafeteria, offering an opportunity for the older child 
to develop leadership skills and self-confidence and for the younger child to identify a 
role model from whom they can learn important concepts through observation and 
practicing new behaviors. Such a program would not only encourage students to practice 
mindful and sustainable eating behaviors, but also promote positive development of 
children and help to create new social norms within the school community. 
7.3 Conclusion 
 The design, implementation, and evaluation of FTTF represents an extensive 
research effort, but more importantly, the result of collaboration with a school system 
chiefly focused on creating an environment for their students that was as educational, 
supportive, and nourishing as possible. Through their generosity, accommodation, and 
willingness to actively participate in the pilot study, the researchers and educators 
involved were able to work together to create a program that is effective to support 
mindful and sustainable eating behaviors of children. Successes seen as a result of FTTF 
are largely due to the cooperation of school staff, who are motivated by a fundamental 
drive to guide healthy child development and possess the vision necessary to understand 
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the long-term possibilities of small changes. Because of the ease of implementing the 
pilot version in this school system, FTTF was able to achieve improved intake and trends 
toward reduced waste among elementary school students, providing evidence that 
supports an emphasis on mindful and sustainable eating behaviors to encourage healthier 






 This section includes tools, materials, and forms used throughout the study. 
Specific data collection instruments contained in the appendix are: 
1. Guide used to conduct semi-structured in-depth interviews with school staff in the 
formative study 
2. Guide used during focus groups with 3rd – 5th grade students in the formative 
study 
2.1. A brief demographic survey administered for focus group participants 
3. Survey to measure mindful and sustainable eating behavior, adapted for use in 
this study 
The remaining appendix contents includes protocols used to train research assistants who 
conducted observations of individual student meals and food waste audits, followed by 
all announcements and consent forms used for recruitment and enrollment of study 
participants. Additionally, the training protocols for research assistants includes data 
collection forms used during the pilot study.  
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Appendix 1: In-depth Interview Guide 
Plate Waste Reduction in Elementary Schools 
In-depth Interview Guide  
(school nutrition personnel and administration) 
I. Project Introduction  
Thank you very much for agreeing to speak with me today! Is this still a good time for 
you to talk?  
As I mentioned when we set up this interview, I am a graduate student at the 
University of Maryland. I am interested in studying eating and food waste behaviors 
during school lunch and during this interview, I’d like to ask you for your thoughts about 
what you observe in your school. I’m also interested in any logistical considerations that 
affect what foods students choose and how much they throw away. I expect that our 
conversation will take about 30-60 minutes, but I will let you know after thirty minutes 
are up if we aren’t quite finished yet – I want to make sure that I am respectful of your 
time. 
I have a variety of questions in mind, but any information you would like to share 
with me will be valuable. I’d like to remind you that your participation in this interview is 
completely voluntary, and if you choose to participate, you are free to stop at any time. 
Everything that you share with me will be confidential – I will not share your name or 
any of the information you provide with anyone outside of this study. Would you like to 
continue?  
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So that I can remember everything that we talk about, I’d like to ask your permission 
to record this conversation. I will delete the tape after I make a transcript. Is this OK 
with you? 
[If the interviewee does not object, start the recorder; otherwise, plan to take notes and 
reiterate that all information is confidential.] 
Just to verify, you are the [job title] at [program name], is that correct? 
Thank you. How many years have you been at [name of school]? Could you please 
briefly describe your overall role? 
[Complete section II for school nutrition personnel; otherwise skip to section III] 
II. First, I’d like to get a better understanding of how lunch at your school is 
structured.  
a. Can you please tell me what time lunch is served in your school? 
b. Are the students split into different lunch periods or waves? How long is each 
period? 
c. How long does it typically take students to go through the tray line? 
d. Do you often have to ask students to take more or different items so they have 
a reimbursable meal? How often? How much effort do you have to give to 
make sure students have the required components? 
e. Can you please describe what the interaction with students is like when they 
are in the tray line? [prompt: Which foods do they choose? How many options 
do they choose from?] 
f. Do you ask for feedback from students about the food? How? 
i. How is that feedback used in menu planning? 
 167 
ii. Which foods do the students seem to like the best? Which do they like 
the least? 
[Proceed to section IV to continue interview with school nutrition personnel] 
[Complete section III for members of the school administration/other faculty] 
III. First I’d like to get a better understanding of how lunch in your school is 
structured. 
a. Can you please tell me what time lunch is served in your school? 
b. Are the students split into different lunch periods or waves? How long is each 
period? 
c. Is lunch monitored by anyone outside of the cafeteria staff? What kind of 
interaction do they have with students? 
[Complete the remaining sections for all participants] 
IV. I’m also interested in hearing your thoughts about the food that is thrown away 
during lunch at your school.  
a. It sounds like your school works very hard to provide the students with good, 
nutritious meals. What is your opinion on the quality of food that is served? 
Do you eat any of the food served to students? What do you like and not like 
about it? 
b. About how much food do you think is thrown away at lunchtime? (Do 
students eat most of their meals and throw away little food? Do they throw 
away a lot of their meals? Are most of the foods that they throw away healthy, 
like fruits and vegetables?) 
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c. Do you think students eat enough healthy food during lunch? Do you think 
they know enough about what healthy eating is? 
d. Do you think the amount of food that your students throw away is a problem? 
What about the type of food that students throw away? 
e. In general, do you see any problems related to throwing away food? 
f. Why do you think people throw away food? 
g. Why do your students throw away food (if they do)? 
V. I am thinking about creating a program to try to reduce food waste, so I’d like to 
get your input about this kind of program – and if you see any major problems or 
challenges.  
a. Some of my ideas are to use a curriculum to teach students about nutrition, the 
environment, and about mindfully choosing and eating food that is healthy for 
them and more sustainable for the planet. We are exploring different ways to 
do this and also the possibility of using either peer leaders or mentors to teach 
some of these concepts. Do you think your students would be interested in 
learning about these topics? Do you think they would be interested in learning 
from their peers? 
b. Would it be possible to have a program like this at your site?  
i. What kind of time commitment would be possible? 
ii. Ask to school administration/faculty: Do you think there is any 
possibility that lessons such as these could be coordinated with the 
school curriculum (perhaps through science class?) If so, what would 
make that feasible? 
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iii. If it is not reasonable to have these lessons be classroom-based, what 
time of day do you think would work best for delivery? After school? 
During lunch? Some other time during the day?  
iv. Do you think there is anyone who works at the school or is part of the 
PTA that might be interested in helping with this kind of program? 
(Maybe someone on a wellness committee?)  
c. Most of my ideas for this program involve working with students (by teaching 
them about food and nutrition, encouraging them to finish their fruit and 
vegetable, etc.), but are there any “behind the scenes” changes that you think 
would be helpful in encouraging students to throw away less food? [Prompt: 
For example, do you think it would be reasonable to change anything about 
how food is served? Is that necessary or important? Is there anything about 
the way the cafeteria is set-up that should or could change?] 
d. Can you think of any logistical barriers to having a program like this at your 
site? 
e. Can you think of any barriers related to student interest to having a program 
like this at your site? 
f. If I could address all of the logistical problems that you described, what kinds 
of things could I do to make sure students enjoy and are engaged with a 
program like this? 
g. Can you think of anything else that would make a program like this 
successful? 
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h. Can you think of any other needs of your school’s lunch program that I could 
address?  
VI. Closing 
Thank you very much for answering my questions – this was very helpful, and 
I really appreciate your time and input. Do you have any questions for me or 




Appendix 2: Focus Group Guide 
Plate Waste Reduction in Elementary School Cafeterias 
Focus Group Protocol  
(3rd-5th grade participants) 
I. Project Introduction  
Thank you all for coming today! I’d like to start by briefly introducing myself. My 
name is Amy and I am a graduate student at the University of Maryland. I am interested 
in studying what people your age think about when they get lunch in the cafeteria – 
specifically, I’d like to find out what foods you choose and why, and any ideas you have 
about why kids sometimes throw away their food.  
We are here for what’s called a focus group – this is for us to brainstorm ideas as 
a group, so I’d like to ask you to please share your ideas and listen to the ideas that 
others share as well. Anything you have to say will be helpful for me. You should also 
know that everything we talk about is confidential, which means that I won’t tell anyone 
your names or anything that you said to people that are not working on this project. Your 
participation today is completely voluntary, which means that if you decide that you do 
not want to participate any more, you are free to leave the conversation. Does everyone 
want to continue?  
[Continue if there are no objections.] 
So that I can remember everything that we talk about, would it be OK if I record 
our conversation? 
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[If no one objects, start the recorder; otherwise, plan to take notes and reiterate 
that all information is confidential. If recording, explain that the tape will be deleted after 
it is transcribed.] 
II. Participant Introduction 
Before we begin, I would like to collect some very simple information from each 
of you. Could you please fill out this piece of paper? [Distribute demographic survey] 
Thank you! Do any of you have any questions? 
III. Discussion Topics 
As I mentioned before, I am interested in learning about food that people throw 
away – but first, I’d like to hear what you know and think about a few different things. 
[Move through prompts below as a general guide.] 
a. Student perception of healthy eating 
i. Can anyone tell me what they think healthy eating is? [If no one 
has a clear idea can prompt: Is healthy eating having fruits and 
vegetables? What other kinds of foods are healthy for us? Hold up 
a few images (one with fruits and vegetables, one with junk food, 
one with a balanced meal) – are any of these healthy? Which is 
healthiest? Why?] 
ii. How do people know how much food they should eat? Do we need 
the same amount every day or does it change? [Prompt: Do people 
need more food when they are growing? Do they need more food 
when they play a lot?] 
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iii. How do people know when they have eaten the right amount of 
food? 
iv. Is it easy or hard to know how hungry or full you feel? 
v. Do the foods that you want to eat change when you feel more or 
less hungry? 
vi. Are there any things that make it tougher to know how hungry or 
full you are? [Prompt: What about when it’s noisy in the cafeteria? 
Or when you’re in a hurry?] 
b. Causes for plate waste 
i. Why do people throw away food? [Prompt: Is it because they’re 
full? Is it because they don’t like the food? Do they not have 
enough time?] 
ii. Why do you throw away food? 
iii. Do you think people usually throw away a lot of food? How much 
is a lot? [Visual prompt: pictures of trays with various amounts of 
food – Are any of these a lot of food? A little food? Do you think 
any of these pictures show an amount of food that kids your age 
throw away?] 
iv. What foods do you think kids throw away the most at school? Why 
are these the foods that kids throw away? [Visual prompt: pictures 
of different food groups served during lunch – Which of these 
foods do you think kids throw away the most often? Why do they 
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throw those foods away? Does it have to do with how much they 
like the food or something else?] 
v. Do you think most of the food that kids throw away is healthy for 
them? Are there any ways to help kids like some of those healthy 
foods better? 
vi. What do you think about throwing away food? Is it good or bad? 
Does it depend on what kind of food it is? 
c. Understanding of sustainability 
i. I’m curious if any of you have heard of a few different words – 
[visual prompt with words printed out (say word out loud as each 
is held up): environment, recycling, compost, sustainability]. Does 
anyone have an idea of what any of these words mean? Are the 
things that these words mean important? [If no one has an idea can 
say: Sustainability is a big word, so let’s talk about that one. I 
think sustainability is an idea that means we change the way we do 
things so that we don’t run out of what we need to do them – kind 
of like when people have a car, they have to put gas in and take 
care of their car so it keeps working. A lot of the time, people think 
about sustainability of the planet – and how we should take care of 
the planet so it stays a nice place to live.”] 
ii. Does anyone think about ways to take care of the planet? What are 
some of the ways? 
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iii. Does anyone think that what we choose to eat is related to how we 
take care of our planet? Are some foods better for the earth than 
others? 
iv. What about the food that we throw away, is that related to how we 
take care of our planet? How? 
So, one thing I would like to do is to help people eat healthier and throw away 
less food. Does that sound important to any of you? Does anyone have any 
ideas of ways we can do that with kids your age? [Move through prompts 
below or let conversation develop if productive.] 
d. Strategies to reduce food waste 
i. Can you think of any ways to encourage kids to eat more fruits and 
vegetables at lunch? 
ii. Can you think of any ways to encourage kids to throw away less 
food in general? [Visual prompt – hold up reduce, reuse, recycle 
sign: Have you heard of the idea of reduce, reuse, and recycle? If 
you think about that idea, can you think of any ways to throw away 
less food?] 
iii. Can you think of ways to encourage kids to throw away less of 
their fruit and vegetables? 
1. Why do you think these ideas will work? 
2. Can you think of any reasons why these ideas might not 
work? 
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iv. Can you think of anything that would make it hard for kids that 
might want to throw away less healthy food? [Prompt: Do you 
think their friends would think it was weird? Do you think they 
might not have enough time to eat?] Is there anything that would 
make it easier? 
v. I am thinking about making a program to try to help kids eat 
healthier by helping them learn how hungry or full they are and 
what foods are healthy for us and the planet. We’ll do a lot of 
activities and have a lot of chances for the kids that join us to show 
your school the things they learn. Is this something you would like 
to do? 
1. Do you think the other kids in your class would like this 
program? 
2. Can you think of ways to include the ideas you just 
brainstormed? 
3. What are some ways that I could make a program like this 
more fun? 
vi. Have you had any classes or programs about food or nutrition 
before? What did you like and not like about them? 
IV. Closing 
Thank you, that was very helpful! Does anyone have anything else that they 
would like to add before we say goodbye? 
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Please fill in this paper and raise your hand if you would like to 
ask a question! 
 
What is your first name? 
________________________________ 
 
How old are you? ________________ 
 
What grade are you in? 
 3rd grade 
 4th grade 
 5th grade 
Do you buy lunch at school? 
 Yes 
 No 
If yes, how often do you usually buy lunch at school? 
 Almost every day 
 3 or 4 days a week 
 1 or 2 days a week 
 Less than once a week 
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Appendix 3: Mindful and Sustainable Eating Behavior Questionnaire 
 
Eating Behavior Survey 
These questions ask about how you eat. There are no right or wrong answers. Please read carefully 




 Please tick (  ) the ONE option that is true about what you ate yesterday  
 
Yesterday, did you eat French fries or chips? Chips are potato chips, tortilla chips, cheetos, corn 
chips, or other snack chips.  
  No, I didn’t eat any French fries or chips yesterday.  
  Yes, I ate French fries or chips 1 time yesterday.  
  Yes, I ate French fries or chips 2 times yesterday.  
  Yes, I ate French fries or chips 3 or more times yesterday.  
 
Yesterday, did you eat any vegetables? Vegetables are salads; boiled, baked and mashed 
potatoes; and all cooked and uncooked vegetables. Do not count French fries or chips.  
  No, I didn’t eat any vegetables yesterday.  
  Yes, I ate vegetables 1 time yesterday.  
  Yes, I ate vegetables 2 times yesterday.  
  Yes, I ate vegetables 3 or more times yesterday. 
 
Yesterday, did you eat beans such as pinto beans, baked beans, kidney beans, refried beans, or 
pork and beans? Do not count green beans.  
  No, I didn’t eat any beans yesterday.  
  Yes, I ate beans 1 time yesterday.  
  Yes, I ate beans 2 times yesterday.  
  Yes, I ate beans 3 or more times yesterday.  
 
Yesterday, did you eat fruit? Do not count fruit juice.  
  No, I didn’t eat any fruit yesterday.  
  Yes, I ate fruit 1 time yesterday.  
  Yes, I ate fruit 2 times yesterday.  




 Please tick (  ) ONE option to indicate how much you agree or disagree with each statement.  
 







Agree Agree a 
lot 
…I find it difficult to know how much food I 
am hungry for.  
      
…I find it easy to notice when I am starting 
to get full. 
      
…I believe I can decide how much food is 
the right amount for me. 
      
…I find it difficult to eat an amount of food 
that’s right for me when I eat with my 
friends. 
      
…I find it easy to finish my fruit.       
…I find it easy to finish my vegetable.       
 
 




In the next THREE MONTHS do you…  
Not at all true 
of me 
Mostly not 
true of me 
A little true of 
me 
Very true of 
me 
…INTEND to finish your fruit at lunch?     
…INTEND to finish your vegetable at lunch?     
…INTEND to think about how hungry you 
are before eating lunch? 
    
…INTEND to think about how the foods 
you eat help or hurt the Earth?  















…think about how hungry you were before 
choosing food at lunch? 
     
…think about where your food came from?  
 
     
…try to focus on eating during lunch so you 
would have time to finish? 
     
…think about whether the foods you chose 
were good for you? 
     
 
 
Please tick (  ) ONE option to indicate how much you agree or disagree with each statement and how 
important each statement is to you: 
 
Thinking about how hungry I am can help me eat healthier. 
      
Disagree a lot Disagree Disagree a little Agree a 
little 
Agree Agree a lot 
How important is eating healthier to you? 
    
Not at all important Only a little important Important Very important 
My body gives me cues that help me decide what to eat.  
      
Disagree a lot Disagree Disagree a little Agree a 
little 
Agree Agree a lot 
How important is listening to your body cues to you?  
    
Not at all important Only a little important Important Very important 
Understanding where food comes from (how it is grown, produced, or made) helps me eat healthier. 
      
Disagree a lot Disagree Disagree a little Agree a 
little 
Agree Agree a lot 
How important is understanding where food comes from to you?  
    





Appendix 4: Pilot Project Data Collection Protocols & Training Materials 
Mindfulness-Based Food Waste Reduction Pilot Trial 
Research Assistant Training 
 
Contents 
1. Individual plate waste data collection 
2. School-wide plate waste data collection 
3. Surveys & data collection forms 
To be covered at a later date: Individual plate waste evaluation 
------------------------------------------------------------------------------------------------------------ 
1. Individual plate waste data collection 
Individual plate waste will be measured at the study baseline and follow-up at two 
schools, one control and one intervention. The schools and tentative dates are: 
 Intervention School: Baseline data collection: January 15th – 17th, 2019 
    Follow-up data collection: May 21st – 23rd, 2019 
 Control School: Baseline data collection: January 22nd – 24th, 2019 
    Follow-up data collection: May 28th – 30th, 2019 
Individual plate waste will be measured using the digital photography method. In this 
method, standardized photographs are taken of the student’s tray before and after he or 
she eats. The tray is manipulated after the meal by the data collector so that all 
components are visible in the photo and any items that are not visually estimable are 
separately weighed. Evaluation of the photographs will take place at a later date. 
2. Data collector’s responsibilities and role 
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You are responsible for consistently taking measurements from students and for 
attempting to collect data from as many willing students as possible. It is important that 
we obtain as large of a sample as possible, but no students are mandated to participate. 
Please be polite and friendly and try to be as efficient and unobtrusive as possible. 
Although we will not be handling students’ lunches before they eat, please also 
ensure that you follow food safety guidelines: wash hands thoroughly, wear food handler 
gloves, and restrain hair (if applicable.) 
a. Procedure 
i. Prior to lunch: Please weigh 3 samples of each non-packaged food item to 
be served that day and record on the data collection form. Cafeteria staff 
will assist with this task (if they are available) so that these items can still 
be served to students. If for some reason it is not possible to do this before 
lunch, weights can be taken after lunch (**this is a back-up option only as 
some items may sell out or their weights might change due to the items 
drying out while sitting**) 
ii. Lunch times are staggered according to grade. We will take measurements 
from up to four classes during each day of data collection. You will be 
provided with a schedule in advance. 
iii. Students will already know that the study is taking place and will come to 
lunch with an ID card given to them by their teacher. 
iv. After picking up their lunches, students will place their tray on a mat at 
our photo taking station (set up at the exit of the tray lines). 
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1. If the students ask why we are photographing their lunch, tell them 
that we are studying what kinds of foods children their age eat or that 
we are studying what kind of foods children their age throw away. 
Please do not specifically mention that we are studying which or how 
many vegetables they eat.  
2. If they have not already done so, please ask the students to place their 
tray on the mat and make any adjustments as needed to center the tray 
in the marked area. 
3. Place the student’s ID card, survey, and pencil on the tray, ensuring 
that the ID number is visible. 
4. Ensure that the camera is set up according to specifications and take 
the pre-meal photo.  
v. Trash cans will be removed from their normal location at the end of the 
class’s lunch table. 
vi. As the class is nearing the end of their lunch period, roll the camera 
station, the tray cart, and a trash can to the end of the class’s table.  
vii. When students finish eating, those who are participating will again place 
their tray on the mat to be photographed.  
1. Ask students who are not participating to hand you their tray (so that 
you can discard its contents) or allow them to dispose of their waste 
themselves. 
2. Ask students who are participating for their completed survey and 
pencil, and then the student may leave. Data collectors are then 
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responsible for making adjustments, taking the photo, recording 
weights of certain items, and disposing of the tray. 
3. To make adjustments to the tray: Remove and dispose of any non-
edible items (napkins, utensils, peels, etc.) that obscure edible portions 
of food. For solid foods that are inside of an opaque container (i.e. 
chips in a foil bag), pour the contents directly onto the tray and dispose 
of the container. For liquid foods inside of an opaque container (i.e. 
milk or juice), please weigh the item on a food scale and record the 
item, its weight, and the student’s ID number on the data collection 
form. 
4. Food items in a disposable serving cup (i.e. salad, cut vegetables) 
should not be manipulated except for removing the lid if necessary. 
Serving cups are useful for estimating the proportion of the item that 
remains. 
5. Write the student’s ID number on the survey. 
6. Dispose of the tray’s contents after taking all measurements. Stack trays 
and return to the dishwashing area of the cafeteria. 
viii. When taking measurements from young students: Younger students, 
specifically those in kindergarten and 1st grade, might not be able to read 
and complete the survey! I will circulate during lunch and help these 
students answer the questions, but please be prepared to verbally ask the 
questions to students who have not completed the survey. 
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ix. If the post-meal procedure is taking too long: If time does not allow for 
the procedures above to be conducted as students conclude their lunch 
period, please collect trays and surveys from students and place the 
unmanipulated trays on a rack. Doing this allows the trays to be 
photographed and weighed after students exit the cafeteria. 
b. Division of labor 
We will attempt to have two research assistants plus the PI present on all days of 
data collection. Please be familiar with all tasks in case we need to occasionally 
switch roles, but plan for the following: 
Before lunch 
RAs #1, #2, and #3: Set up camera station according to specifications 
PI: Bring all materials, communicate with cafeteria/school staff, obtain 
equipment from cafeteria 
Pre-meal photos 
RA #1: Greet the child, ensure the tray is in the correct position, wait for 
RA #2 to place ID card, survey, and pencil, and take the 
photograph 
RA #2: Place the ID card on the tray ensuring that the ID number is face 
up (if the child has not already placed it); put survey and pencil on 
the tray, ensuring that no food items are covered 
RA #3: Serve as a “float” – please step in if either RA #1 or RA #2 need a 
break, are overwhelmed, need supplies, etc 
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PI: Supervise photo-taking and assist if needed, greet students entering the 
tray line and remind them of data collection/right to opt-out, 
communicate with cafeteria/school staff throughout process 
  While students are eating 
RAs #1 and #2: Roll camera station, tray rack, and trash can to end of 
class’s lunch table 
RA #3: Keep track of time and when the next class will be arriving; if time 
allows, help young students complete surveys 
PI: Coordinate with custodian to empty trash, return used trays to 
dishwashing area, help catch up with measurements if back-ups 
occur 
Post-meal photos 
RA #1: Greet the child, ensure the tray is in the correct position, wait for 
RA #2 to manipulate tray and take weights, and take the 
photograph 
RA #2: Remove in-edible items and discard; remove non-visual items, 
weigh, record weights, and return to tray for photo 
RA #3: Collect survey and pencil (and verbally ask questions, if 
necessary), write ID number on survey; assist RA #2 with 
weighing non-visual items if feasible 
PI: Supervise photo-taking and assist if needed, assist with weighing if 
line backs up, collect and discard items from students who are not 
participating 
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c. Photo station set-up 
i. Place mat with guidelines on the rolling cart 
 
We will use an 18x24” cutting mat as the backdrop for the photos. Trays 
should be placed inside of the masking tape outline and ID cards should be 
placed on top of the post-it labeled “ID #.” 
ii. Attach camera to tripod 
The easiest way to do this is to remove the camera plate from the tripod using 
the quick release lever. The plate can then be screwed into the threads on the 
underside of the camera and attached back onto the tripod. Please make sure 
the quick release lever is secure after replacing the camera. Plate the camera 





iii. Set up tripod so that camera is 22” above the mat (this is the lowest setting on 
the tripod). Check that the camera is level, then tilt forward to a 60° angle (use 
the protractor to check.) Look through the viewfinder and zoom in or out to 
capture the entire mat in the full field of vision. Tighten all nuts to ensure 










Use the level to 
ensure the camera 
level – the bubble 
should be between 
the two black lines 
Use the protractor to 
measure the 
camera’s forward tilt 
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iv. Periodically check viewfinder to ensure entire tray is visible and that camera 
is at the correct height/angle 
v. Periodically check camera battery to ensure it is charged. Additional batteries 
are available in case it runs low. Please do not let the battery run out 
completely. 
vi. Place food scale off to the side. 
vii. Have available: extra food handler gloves, box of blank surveys, box of 
sharpened pencils, box to collect completed surveys, extra ID cards, camera 
battery charger, clip boards, data collection forms, pens/pencils 
3. School-wide plate waste data collection 
School-wide plate waste will be measured at the study baseline and follow-up at the two 
schools, and monthly during the intervention. Tentative dates are: 
 Intervention School: Baseline data collection: Week of January 28th, 2019 
    Follow up 1: Week of February 19th, 2019 
    Follow up 2: Week of March 18th, 2019 
    Follow up 3: Week of April 23rd, 2019 
    Final follow up: Week of May 28th, 2019 
 Control School: Baseline data collection: Week of February 4th, 2019 
    Follow up 1: February 25th, 2019 
    Follow up 2: March 25th, 2019 
    Follow up 3: Week of April 29th, 2019 
    Final follow up: Week of June 4th, 2019 
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School-wide plate waste will be measured using an adapted version of the EPA’s 
Guide to Conducting Student Food Waste Audits. This method will allow us to identify 
patterns in food waste from a larger sample of students and track changes over the course 
of the study. We will collect trays from students as they finish lunch, quickly interview 
students if possible, and separate their plate waste into buckets for each food group.  
Activities that will be involved in this context are: planning, set-up, data 
collection (measuring the weight of food waste and collecting brief survey data from 
students), and data analysis. 
a. Materials and set-up  
It is very important that the data collection station be very organized – students 
move very quickly when disposing of the contents of their trays and leaving the cafeteria, 
so there won’t be enough time to move around or interact with students if the set-up is 
unclear. The PI will bring/arrange for the equipment and materials to be available, but 
please be familiar with the following: 
i. At least one table for sorting items into buckets 
ii. At least one rack to stack and store trays until ready to sort food into buckets 
(this is not included in the EPA guide). 
iii. Large wheeled trash cans to empty food buckets after they are weighed 
(minimum 2) 
iv. 6 five-gallon buckets labeled as: meat/meat alternative, grain, dairy, fruit, 
vegetable, a la carte items/snacks 
v. Small trash bags to line buckets 
vi. High accuracy food scale (plus luggage scales as a back-up) to weigh buckets 
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vii. Weight logs 
viii. Gloves and utensils (i.e. spatulas) for handling food 
ix. Aprons 
x. Cleaning supplies 
b. Review EPA guide page 7: Instructions for food separators  
Our procedures will again differ slightly from the EPA guide. 
xi. Buckets should be arranged on the table with the labels clearly visible. Line 
the buckets with the small trash bags. 
xii. All data collectors will move to the end of each table as students are preparing 
to finish their meal. Students will circulate the table, as they normally do to 
discard their lunches; instead, please collect trays from students and place 
them on the rack. Repeat with other classes. When all trays from an entire 
grade have been collected, wheel the cart or rack to the food separating 
station.  
xiii. Separate items into their corresponding bucket: the first 5 buckets are based 
on components served as part of school lunch (meat/meat alternate, grain, 
dairy, vegetable, and fruit). Any other edible items purchased in the cafeteria 
(chips, ice cream, etc.) should be placed in the a la carte/snacks bucket. All 
inedible items (napkins, utensils, wrappers, cores, peels, etc.) and foods 
brought from home should be discarded.  
xiv. As the large trash can is becoming full, exchange it with the second trash can 
so the custodian can empty it. 
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xv. After lunch is over and all buckets have been separated/discarded, thoroughly 
clean the station and pack up all belongings. Thank the custodian, lunchroom 
monitors, and cafeteria staff profusely for their assistance. 
4. Surveys and data collection forms 
 
a. Individual plate waste survey 
 
 Thank you for participating! 
Please fill out this paper before you leave the cafeteria! 
 
How hungry or full were you before lunch started? 











How hungry or full are you after eating lunch? 











Did you like what you had for lunch today? 
      
I didn’t like 
it at all 
I didn’t 
like it a 
little bit 
It was OK 
I liked it 
a little 
bit 







b. Individual plate waste pre-meal weight log 
 
Pre-Meal Weights 
Part 1: Foods cooked/assembled in cafeteria 
Use metric units and record weights to the nearest 10th of a gram. 







     
     
     
     
     
     
     
     
Part 2: Packaged foods served in cafeteria 
Record all food items and record weight listed on package 
Food item Weight    
     
     
     
     
     
     
     
Part 3: Tare weights 
Weigh all serving containers used in the cafeteria. Use metric units and record weights to the 
nearest 10th of a gram. 
Container Weight    
     
     
     
     
     




c. Individual plate waste post-meal weight log 
 
Post-meal weights of items not visually estimable 
Weigh items in their container, then discard contents and weigh empty container 
Use metric units and record weights to the nearest 10th of a gram 
ID Number Food item Weight in container Weight of empty 
container 
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Appendix 5: Recruitment and Consent Forms 
Appendix 5.1: Informed Consent for Interview Participants 




Formative Research to Design a Theory-driven 
Intervention to Reduce Food Waste in Elementary 
Schools 






This research is being conducted by Amy 
Schachtner-Appel at the University of Maryland, 
College Park.  We are inviting you to participate in this 
research project because you an administrator or 
school nutrition personnel at a Caroline County 
elementary school. The purpose of this research 
project is to understand food waste behaviors of 
children during school lunch. The results will be used 
to design a program that will attempt to reduce food 
waste generated during school lunch in Caroline 






The procedures involve interviewing school staff and 
administrators to understand the practical implications, 
logistical challenges, staff-reported perception of a 
proposed intervention program to reduce food waste. 
The researchers would like to record the interview for 
transcription purposes, but this is not mandatory for 
participating in the interview. The interview is expected 
to take 30-60 minutes. 
 
Potential Risks and 
Discomforts 
 
There minimal to no risks from participating in this 
research study. Participants may experience some 
discomfort when answering questions, but will be 
reminded that participation is voluntary.  
 
Potential Benefits  There are no direct benefits from participating in this 
research. We hope that, in the future, other people might 
benefit from this study through improved understanding 






Any potential loss of confidentiality will be minimized by 
securing all data collected. The digital recording file will 
password protected and will be deleted once a 
transcription is produced. The transcript and all 
additional data will be stored on a password protected 
computer. Consent forms will be stored in a locked 
office. 
 
If we write a report or article about this research project, 
your identity will be protected to the maximum extent 
possible.  Your name, the names of your students, and 
the name of your program will not be identified and your 
specific responses will not be directly attributed to you. 
Your information may be shared with representatives of 
the University of Maryland, College Park or 
governmental authorities if you or someone else is in 
danger or if we are required to do so by law.  
Right to Withdraw 
and Questions 
Your participation in this research is completely 
voluntary.  You may choose not to take part at all.  If you 
decide to participate in this research, you may stop 
participating at any time.  If you decide not to participate 
in this study or if you stop participating at any time, you 
will not be penalized or lose any benefits to which you 
otherwise qualify. 
 
If you decide to stop taking part in the study, if you have 
questions, concerns, or complaints, or if you need to 
report an injury related to the research, please contact 
the investigator: 
 
Amy Schachtner-Appel, MS, RD 
University of Maryland 
 
Participant Rights  
 
If you have questions about your rights as a research 
participant or wish to report a research-related injury, 
please contact:  
 
University of Maryland College Park  
Institutional Review Board Office 
1204 Marie Mount Hall 
College Park, Maryland, 20742 
 E-mail: irb@umd.edu   
Telephone: 301-405-0678 
 
This research has been reviewed according to the 
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University of Maryland, College Park IRB procedures for 




Your signature indicates that you are at least 18 years of 
age; you have read this consent form or have had it read 
to you; your questions have been answered to your 
satisfaction and you voluntarily agree to participate in 
this research study. You will receive a copy of this 
signed consent form. 
 
If you agree to participate, please sign your name below. 
















Appendix 5.2: Recruitment Letter for Focus Group Participants 
  
 
Dear Parent or Guardian, 
 
My name is Amy Schachtner-Appel and I am a doctoral candidate at the 
University of Maryland. I am conducting a study to understand causes of food waste in 
the Caroline County public elementary schools. You are receiving this letter to ask your 
permission for your child to participate in a focus group as part of this study. 
 
I will be holding focus groups with 3rd-5th grade students at your child’s school. 
Each will last one hour and will take place during the school day on [date]. 
 
If your child participates, he or she will take part in a group conversation where 
we will discuss ideas that elementary students have about food waste and nutrition. The 
conversation portion will take no more than 45 minutes. After that, we will spend about 
10 minutes completing a survey to understand if it is of an appropriate reading level for 
your child’s age group. We will not collect any identifying information from the children 
who participate beyond their first names, age, and grade level. If your child participates, 
he or she will be given a small reward as a thank you for volunteering his or her time.  
If you give permission for your child to participate in a focus group, please read and sign 
the attached consent form and return it with this letter to your child’s teacher by [date]. I 
will then collect the forms from him/her.  
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Thank you very much for your time! Please contact me if you have any questions 






[contact information removed] 
 
 
Please provide a phone number or email address if you would like to receive a reminder 





Appendix 5.3: Parental Consent for Focus Group Participants 




Formative Research to Design a Theory-driven 
Intervention to Reduce Food Waste in Elementary 
Schools 






This research is being conducted by Amy 
Schachtner-Appel at the University of Maryland, 
College Park.  We are inviting your child to participate 
in this research project because your child is a 3rd-5th 
grade student in a Caroline County public elementary 
school.  The purpose of this research project is to 
understand food waste behaviors in 3rd-5th grade 
children who attend the Caroline County Public 
School System. We plan to use the information that 
we obtain from this study to design a school-based 






The procedures involve participating in a 60-minute 
focus group of 8-10 children. We would like to talk with 
your child about his or her opinions of the food served in 
the school cafeteria as part of a small group. The 
purpose of this study is to understand which foods are 
thrown away in during lunch, reasons why those foods 
are thrown away, and what strategies might be helpful 
to encourage students to throw away less food while 
consuming a healthy diet. We plan to ask 60 children 
between the grades of 3 and 5 in three Caroline County 
elementary schools to participate in our research.   
 
If you agree, your child will participate in a focus group 
of 8-10 children and a moderator to talk about their 
opinions of foods served in the school cafeteria. The 
focus group will take place at your child’s school during 
school hours and is expected to take one hour to 
complete. We would like to audiotape the interview, but 
taping is not required for your child to be part of the 
study. 
 
Following the group discussion, we will ask the children 
who participate to complete a survey that we are 
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considering for use in a future study. Completing the 
survey is expected to take 10-15 minutes and it asks 
questions regarding student attitudes and beliefs related 
to food waste. We are asking children to complete the 
survey as part of this study so we can understand if the 
surveys are understandable and age-appropriate for 3rd-
5th grade students. Completing the questionnaires is not 
required for your child to be part of the study. 
 
As an incentive for volunteering their time, we are 
offering each child a small reward valued at 
approximately $10, such as an insulated lunch bag or 
similar item. This reward will not be withheld if your child 
decides to stop participating in the study at any time. 
Potential Risks and 
Discomforts 
 
There may be some risks from participating in this 
research study.  Although the topics that will be covered 
in the focus group are not sensitive, speaking in a group 
setting may be difficult for your child. The moderator will 
encourage all children who are comfortable to 
participate, but will not force anyone to speak if he or 
she does not want to. All students will be reminded that 
participating is voluntary.  
 
Similarly, while we do not believe that the content of the 
survey is sensitive, your child may feel uncomfortable 
answering some or all of the questions. We will 
encourage children to privately tell us if they do not 
want to answer any or all of the questions and will 
remind them that participation in this portion of the study 
is also voluntary.  
 
Potential Benefits  There are no direct benefits from participating in this 
research. However, possible benefits include the 
possibility that students may experience feeling a 
constructive sense of involvement in their school 
community. We hope that, in the future, other people 
might benefit from this study through improved 







Any potential loss of confidentiality will be minimized by 
storing data in a secure location in a locked filing 
cabinet and on a password protected computer. The 
audio recording of the focus group will be stored in a 
password protected file until a transcript is created; after 
that, the recording will be deleted.  
 
If we write a report or article about this research project, 
your child’s identity will be protected to the maximum 
extent possible. Possible exceptions to confidentiality 
include cases of suspected child abuse or neglect. If 
there is reason to believe that a child has been abused 
or neglected, we are required by law to report this 
suspicion to the proper authorities. Your child’s 
information may be shared with representatives of the 
University of Maryland, College Park or governmental 
authorities if your child or someone else is in danger or 




Your child will receive a small incentive for participating, 
such as an insulated lunch bag or similar item, valued at 
$10 or less. You will be responsible for any taxes 
assessed on the compensation.   
 
If your child will earn $100 or more as a research 
participant in this study, you must provide your name, 
address and SSN to receive compensation. 
 
If your child does not earn over $100 only your name 
and address will be collected to receive compensation. 
 
Right to Withdraw 
and Questions 
Your child’s participation in this research is completely 
voluntary.  Your child may choose not to take part at all.  
If you decide to participate in this research, your child 
may stop participating at any time.  If your child decides 
not to participate in this study or stops participating at 
any time, your child will not be penalized or lose any 
benefits to which you otherwise qualify. 
 
If your child decides to stop taking part in the study, if 
you have questions, concerns, or complaints, or if you 
need to report an injury related to the research, please 
contact the investigator: 
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Amy Schachtner-Appel, MS, RD 
University of Maryland 
 
Participant Rights  
 
If you have questions about your rights as a research 
participant or wish to report a research-related injury, 
please contact:  
 
University of Maryland College Park  
Institutional Review Board Office 
1204 Marie Mount Hall 
College Park, Maryland, 20742 
 E-mail: irb@umd.edu   
Telephone: 301-405-0678 
 
This research has been reviewed according to the 
University of Maryland, College Park IRB procedures for 




Your signature indicates that you are at least 18 years 
of age; you have read this consent form or have had it 
read to you; your questions have been answered to 
your satisfaction and you voluntarily agree to have your 
child participate in this research study. You will receive 
a copy of this signed consent form. 
 
If you agree to participate, please sign your name 
below. 
Signature and Date 
 
















Appendix 5.4: Assent Script for Focus Group Participants 
 
Thank you all for coming today! I’d like to start by briefly introducing myself. 
My name is Amy and I am a graduate student at the University of Maryland. I am 
interested in studying food waste in your cafeteria – specifically, I’d like to find out what 
foods are thrown away at lunchtime and why, and then hopefully we can talk about some 
ideas that can help students throw away less food.  
We are here for what’s called a focus group – this is for us to brainstorm ideas as 
a group, so I’d like to ask you to please share your ideas and listen to the ideas that others 
share as well. Anything you have to say will be helpful for me. You should also know 
that everything we talk about is confidential, which means that I won’t tell anyone your 
names or anything that you said to people that are not working on this project. Your 
participation today is completely voluntary, which means that if you decide that you do 
not want to participate any more, you are free to leave the conversation. Does everyone 
want to continue?  
[Continue if there are no objections.] 
So that I can remember everything that we talk about, would it be OK if I record 
our conversation? 
[If no one objects, start the recorder; otherwise, plan to take notes and reiterate that 
all information is confidential. If recording, explain that the tape will be deleted 
after it is transcribed.] 
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Appendix 5.5: Recruitment Letter & Application for Student Leaders 
 January 7, 2019 
Hello fifth graders and parents! 
My name is Amy and I am a graduate student from the University of Maryland. I 
have received permission from the Caroline County Public School System and the 
University of Maryland to work on a research study about food and nutrition in your 
school called Farm to Tray, Tray to Farm. As part of this project, I am looking for a 
group of 5th grade students to form a new club. In this club, we will spend a lot of our 
time playing games and doing activities so that we can understand where our food comes 
from and how it helps us grow, learn, and have energy to play. Then, we will come up 
with fun ways for you to teach what you learned to the rest of your school. 
 
Do you think you might enjoy being part of this club? We would love to have you 
participate! This club might be fun for you if: 
• You are curious about health, nutrition, and the environment 
• You want to help your school be a healthier place for everyone 
• You think it would be fun to teach what you learn to your classmates  
• You want to be a good role model for younger students 
• You are able to come to school early once a week during the winter and spring 
 
We will meet on Tuesdays at 8:00 am before school starting at the end of January 
and ending in May. If you are interested, please talk about it with your parents and then 
complete and return the attached application to your teacher by January 14th. Please also 
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have your parents sign and return the attached consent form. If we receive applications 
from more students than we have room for, we may put some students on a waiting list – 
so please apply early!  
 
If you or your parents have any questions, they can contact me at [email] or 
[phone]. 
 









Farm to Tray, Tray to Farm 
Veggie Leaders Club 
What is your name? ________________________________ 
How old are you? _____________ 
Who is your teacher? ________________________________ 
Why do you want to join this club? 
 
 
What is your favorite vegetable and why?  
 
 
Please describe a creative way to teach a friend about a new healthy idea. 
 
 
Can you come to school at 8 am on Tuesdays? 
 ___ Yes 
 ___ No 
Thank you for your application and interest in our club! Please sign your name and give 
this to your parent to review and sign. Please return this application to your teacher by 
January 14th. 
Student’s signature: ___________________________________________ 




Appendix 5.6: Parental Consent for Student Leaders 




A Pilot Intervention to Increase Vegetable Intake and 
Reduce Food Waste Through Mindfulness and Food 
System Education 
 
Purpose of the 
Study 
 
This research is being conducted by Amy 
Schachtner-Appel at the University of Maryland, 
College Park.  We are inviting your child to participate 
in a component of this research project because your 
child is a 5th grade student at Greensboro Elementary 
School. The purpose of this research project is to 
create a school-wide intervention to increase 
vegetable intake and reduce waste of vegetables at 
lunch. Your child is invited to participate in a club that 
will function as a student-led education and leadership 
group, where the participating children will learn about 
mindful eating and the food system and then 




The club component of this study involves meeting with 
a group of approximately 10 students on Tuesday 
mornings from January through early May. We would 
like to meet with the students at 8 am and spend about 
45 minutes participating in activities to learn about 
where the food we eat comes from and how healthy 
food supports us through our lives. We will also 
encourage the students to come up with creative ideas 
to inform the rest of the school about what they have 
learned – for example, by making signs for the cafeteria 
or teaching brief lessons to classes of younger 
students. 
 
The procedures involve participating in 45-minute 
interactive education sessions over a period of 16 
weeks. On odd weeks we will cover a lesson as a group 
and on even weeks we will play ways to spread what 
the children have learned to the rest of the school. The 
club meetings will conclude before the academic day 
begins and will not impact your child’s attendance in 
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home room or presence during school breakfast. We 
may provide small snacks during the club as a taste test 
of healthy foods served in the cafeteria but will notify 
you at least a week ahead of time to let you know what 
foods will be served, ask about any allergies your child 
has, and request your permission for your child to 
participate. The overall purpose of this study is to 
encourage all elementary school students to eat more 
vegetables at lunch and create less food waste. The 
purpose of the club is to encourage a small group of 
interested students to develop the knowledge and 
leadership skills necessary to serve as healthy role 
models in their school and to teach their peers about 
these concepts in a fun and exciting way.   
 
If you agree, your child will participate in weekly club 
meetings on Tuesday mornings and occasional 
activities during the school day, which will be arranged 
ahead of time to similarly request your permission. The 
meetings are planned for January 22nd through May 6th 
at 8 am and will require your child to be dropped off at 
school early on those days. Occasional absences will 
not affect your child’s ability to participate, although we 
are hoping to enroll a group of excited and motivated 
students who will be able to participate consistently. 
Participating is completely voluntary and your child is 
free to decide to stop participating at any point during 
the study. If need, we may adjust the schedule if there 
are closures or late openings due to weather and will 
notify you as appropriate.   
 
As part of this research study, we will also ask your 
child to participate in an interview at the end of the 
study. The interview will last approximately 10-20 
minutes and we will ask your child to provide feedback 
about his or her experience in the club, specifically 
which aspects they enjoyed and which ones they would 
like to change. This will help us to improve the program. 
Your child’s ability to participate in the club is not 
dependent on agreeing to complete the interview. The 
interview will be recorded if you and your child agree. If 
you or your child do not wish for the interview to be 
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recorded, your child can still participate and the 
researcher will take notes.  
 
Potential Risks and 
Discomforts 
 
There may be some risks from participating in this 
research study. Although the topics that will be covered 
in the club are not sensitive, speaking in a group setting 
may be difficult for your child. The researcher leading 
the club will encourage all children who are comfortable 
to participate but will not force anyone to speak if he or 
she does not want to. All students will be reminded that 
participating is voluntary.  
 
Similarly, while we do not believe that the content of the 
interview is sensitive, your child may feel uncomfortable 
answering some or all of the questions. We will 
encourage children to tell us if they do not want to 
answer any or all of the questions and will remind them 
that participation in this portion of the study is also 
voluntary.  
 
Potential Benefits  There are no direct benefits from participating in this 
research. However, possible benefits include the 
possibility that students may experience feeling a 
constructive sense of involvement in their school 
community by acting as a healthy role model and 
student leader. We hope that this study will be effective 
in increasing children’s intake of vegetables at lunch 
and reduce the amount of food waste produced, thereby 
improving the nutritional intake of the student body and 




Any potential loss of confidentiality will be minimized by 
storing data in a secure location in a locked filing 
cabinet and on a password protected computer. The 
audio recording of the interview will be stored in a 
password protected file until a transcript is created; after 
that, the recording will be deleted.  
 
If we write a report or article about this research project, 
your child’s identity will be protected to the maximum 
extent possible. Possible exceptions to confidentiality 
include cases of suspected child abuse or neglect. If 
there is reason to believe that a child has been abused 
or neglected, we are required by law to report this 
suspicion to the proper authorities. Your child’s 
information may be shared with representatives of the 
University of Maryland, College Park or governmental 
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authorities if your child or someone else is in danger or 
if we are required to do so by law. 
Compensation 
 
Your child will receive a small incentive for participating, 
such as a club branded t-shirt or similar item, valued at 
$10 or less. You will be responsible for any taxes 
assessed on the compensation.   
 
If your child will earn $100 or more as a research 
participant in this study, you must provide your name, 
address and SSN to receive compensation. If your child 
does not earn over $100 only your name and address 
will be collected to receive compensation. 
 
Right to Withdraw 
and Questions 
Your child’s participation in this research is completely 
voluntary.  Your child may choose not to take part at all.  
If you decide to participate in this research, your child 
may stop participating at any time.  If your child decides 
not to participate in this study or stops participating at 
any time, your child will not be penalized or lose any 
benefits to which you otherwise qualify. 
 
If your child decides to stop taking part in the study, if 
you have questions, concerns, or complaints, or if you 
need to report an injury related to the research, please 
contact the investigator:  
Amy Schachtner-Appel, MS, RD 
University of Maryland 
 
Participant Rights  
 
If you have questions about your rights as a research 
participant or wish to report a research-related injury, 
please contact:  
 
University of Maryland College Park  
Institutional Review Board Office 
1204 Marie Mount Hall 
College Park, Maryland, 20742 
 E-mail: irb@umd.edu   
Telephone: 301-405-0678 
 
This research has been reviewed according to the 
University of Maryland, College Park IRB procedures for 





Your signature indicates that you are at least 18 years 
of age; you have read this consent form or have had it 
read to you; your questions have been answered to 
your satisfaction and you voluntarily agree to have your 
child participate in this research study. You will receive 
a copy of this signed consent form. 
 
If you agree to participate, please sign your name 
below. 












Consent for Audio 
Recording 
Please indicate below whether or not you consent to 
your child’s interview at the end of the study being audio 
recorded. You do not need to provide consent for audio 
recording for your child to participate in the study; if you 
do not want your child’s interview to be recorded, the 
researcher will take notes.  
 I consent to having my child’s interview audio 
recorded. 
 









Appendix 5.7 Assent Script for Student Leaders 
Assent Script for Student Leaders 
Thank you all for coming to our meeting this morning! I’d like to start by briefly 
introducing myself. My name is Amy and I am a graduate student at the University of 
Maryland. I am working on a project in your school about the food that kids your age 
throw away – specifically, I am trying to encourage kids to eat more vegetables and 
throw away less food in the cafeteria. 
We are here to start a club and I’m considering you all to be my helpers in this 
project. We’ll meet here once a week until the beginning of May and learn about food 
and the environment, and to put together ways for you to teach the rest of your school 
about what you learn. I want this to be fun for you all, so we’ll play games and do a lot of 
activities – and any ideas that you have to teach to your classmates in fun and interesting 
ways will be really helpful for us.  
You should know that your participation today and for the rest of the time that we 
meet is completely voluntary, which means that if you decide that you do not want to 
participate any more, you don’t have to. If you decide that you don’t want to participate 
in the middle of one of our meetings, we will ask you to stay until the end or to sit in the 
office until school starts so that your parents know you are somewhere safe. Does 
everyone want to continue?  




Appendix 5.8: Pilot Project Data Collection Announcement 
 January 21, 2019 
 
Hello students and parents! 
My name is Amy and I am a graduate student from the University of Maryland. I 
have received permission from the Caroline County Public School System and the 
University of Maryland to work on a study about food and nutrition in your school called 
Farm to Tray, Tray to Farm. As part of this project, I will be collecting information 
about what students eat and throw away during lunch in the cafeteria. 
To do this, I would like to take photographs of lunch trays of students who eat 
lunch provided by the cafeteria. If you/your child agree to participate, I will take a picture 
of his/her tray before and after eating, and I will ask your child to answer a couple 
questions about how hungry or full he/she felt before and after lunch. This process should 
only take a few seconds before and after your child eats and should not detract from the 
amount of time he or she has to eat. Only lunch trays will be visible in the photographs – 
your child will not be identifiable in any way. 
I will also ask students in 3rd, 4th, and 5th grade to complete a brief survey about 
their thoughts and opinions about food and nutrition. The survey should take 5-10 
minutes to complete and your child’s teacher will distribute the surveys when the class is 
not busy. Your child does not have to eat the school lunch to participate in the survey. 
Both of these activities are completely voluntary, and your child will not receive any 
penalty if he or she wishes not to participate. Please contact me at [email] or [phone] if 
you have any questions, concerns, or you do not want your child to participate in this 
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research study. I will make an announcement on the day(s) that we will be conducting 
this research to remind students that their participation is voluntary, so your child will 
have another opportunity to opt-out at that time. There is no direct benefit for 
participating, but I hope that this research will advance our understanding about dietary 
behaviors of children. 
 









Appendix 5.9: Assent Script for Pilot Project Data Collection Participants 
 
Script to be read to students in classrooms of teachers who agree to participate 
before data collection 
 
Hello, everyone! My name is Amy and I am a graduate student at the University 
of Maryland. I am working on a project in your school about the food that kids eat and 
throw away during lunchtime in the cafeteria. 
To do this, I’d like to collect some information from anyone who is willing. If you 
eat lunch that the cafeteria serves, I’d like to take a picture of your tray before and after 
you eat. Your teacher will give you an ID card to bring with you to lunch and then you’ll 
see me in the cafeteria after you pick up your tray. If you are OK with it, I’ll take a quick 
picture of your food when you pick it up, and then again after you are done eating. I will 
also give you a piece of paper with a couple of short questions on it and a pencil, and 
we’d like you to answer it at some point during lunch. The whole process will be really 
quick and you won’t be in the pictures – only your tray will be visible. If you’d rather not 
be part of this, you can just walk past me when you see me with the camera. This is 
voluntary, so it’s up to you to decide if you’d like to participate or not. 
If you are in 3rd, 4th, or 5th grade, I also have a survey that I’d like you to fill out if 
you are willing. Your teacher will hand these out to you at some point during the week 
when your class isn’t busy. The survey will only take 5 or 10 minutes for you to fill out, 
and you don’t have to answer anything you don’t want to. You can fill out this survey 
even if you don’t eat lunch at school. It’s not a test and there are no right or wrong 
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answers, I’m just interested in your opinions. Again, this is voluntary, so you don’t have 
to participate if you don’t want to. 
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